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VJXK 576.895.421 

BHYTPHBHflOBAR flHOOEPEHIJHAIJHfl HOPHOrO KJIEIHA 
IXODES CRENULATUS (IXODIDAE) 

© H. A. <X>HJiHnnoBa, H. B. IlaHOBa 

PaccMOTpeHa reorpa^HHecicafl H3MeHHHBOCTb HopHoro napa3HTa Ixodes crenulatus. Bbi^BJieHbi 
KOMnJieKCbl MOp(j)OMeTpHHeCKHX npH3HaKOB, CTaTHCTHHeCKH AOCTOBepHO pa3JlHHaK)mHX Te HAH HHbie 
coBOKynHOCTH Bbi6opoic (Mop(j}OTHnbi) cpa3y Ha Bcex cooTBeTCTByiomnx c})a3ax, t. e. npoxoAflmne 
TpaH3HTHO Hepe3 Becb aKTHBHbiH 0Tpe30K OHToreHe3a. rioKa3aHbi CB5I3H rpynn 6ah3KHX MopcjxyrHnoB 
HAH 60Jiee a6eppaHTHbIX OTAeAbHbIX MOpc})OTHnOB C TaKCOHOMHHeCKOH npHHaAAeaCHOCTbK) OCHOBHbIX 
npoKopMHTejieH Ha ashhoh TeppHTopHH BH^oBoro apeaAa 1. crenulatus. 


Cpe.au HKco^OBbix Kjiemeii IlajieapKTHKH bham c rHe3AOBO-HopHbiM thiiom napa3HTH3- 
Ma C0CTaBJi5iK)T npHMepHO 20 %, HexoTopbie H3 hhx peAxne h MaAOH3yneHHbie. OAHaxo 
epe^H HOpHbIX HKCOAHA Ha6AK)AaeTCfl 3HaHHTejlbHbIH AHanaaOH CBA3eH C HOpOH MJieKOnH- 
Taiomwx hah THe3AOM nTHU h hx o6nTaTe;iflMH — xo3aeBaMH Toro hah hhoto bhas KJiema. 

B 3ajiaHH .aaHHOH cTaTbn bxoaht aHajiH3 reorpa(£)HHecKOH H3MeHHHBOCTn HopHoro 
KJiema Ixodes crenulatus Koch, 1844 b npe^e^ax ero apeajia h Ha 3toh ochobc oueHxa 
xapaKTepa BHyTpHBHAOBOH AH(|)(|)epeHUHauHH AaHHoro BHAa. 

IloHTH TpaHcnajieapKTHHecKHH apeaA I. crenulatus b 3HannTejibHOH Mepe ah3t>k)hkth- 
BeH (cm. pHCyHOK). OTACAbHblMH n^THaMH OH npOTflHyjlCfl OT BeHHK 06 pHTaHHH H HTaJIHH 
AO BocTOHHoro 3a6aHKaAbM, Boctohhoh Mohtoahh, HaHb-LUaHa (KHTan) h ot 53 — 
54° c. in. ao HpaHa h A(|)raHHCTaHa (OnAHnnoBa, 1977). BecbMa ujHpoK AHana30H 
BepTHKaAbHOH npHypOHeHHOCTH ! OT HeOOAbLUHX BbICOT AO 3600 M HaA yp. M. HaceAfleT 
Bee BHAbi 30HaAbHbix h ropHbix CTenen, cyGaAbnHHCKHe Ayra, noAynycTbiHH, peace 
nyCTbIHH; 3aXOAHT B npeAeAbl OCTpOBHbIX paBHHHHbIX H KpOMKH ropHbix LUHpOKOAHCTBeH- 
Hbix AecoB. riepBOCTeneHHyK) poAb b xanecTBe npoKopMHTeAeH HrpaiOT cypxn h xnmHbie 
MAexonHTaiomHe, b Hopax KOTopbix npoTexaeT Henapa3HTHHecKaa nacTb acH3HeHHoro 
UHKAa. Kax H3BeCTHO, HOpbl CypKOB H HOpbl XHLUHblX MAeKOnHTaKDLUHX HMeiOT CXOACTBO 
no TaKHM xapaKTepHCTHKaM, xax AnaMeTp cpeAHen BeAHHHHbi, yrAy6AeHHaa h yAaAeHHaa 
ot BXOAa rHe3AOBaa xaMepa (hto oOecneHHBaeT HHBeAnpoBaHHe b Hope cyTOHHbix h 
ce30HHbix KOAeOaHHH TeMnepaTypbi h BAaacHOCTH no cpaBHeHHK) c HapyacHbiMH); Hopbi 
Ha3BaHHbix npoKopMHTeAeH CTpoaTca Ha xopoino ApeHnpoBaHHbix noHBax h 3amHmeHbi 
ot naBOAKOB h AoacAen Hcnonb30BaHneM ocoOeHHOCTen peAbecJ)a; ohh AOAroBenHbi. MeacAy 
xo3aeBaMH I. crenulatus Ha npoTaaceHHH Bcero apeaAa cymecTByeT TpocJ)HHecKaa h 

TOnHHeCKaa 3aBHCHMOCTH B HanpaBAeHHH cypox - XHL1JHHK HAH MeAKHH xhluhhk- XHIU- 

hhk cpeAHero pa3Mepa. 

B a3HaTCKOH nacTH apeaAa ocHOBHyK) poAb b npoxopMAeHHH nrpaiOT cypxn (3hmo- 
cnamne acHBOTHbie). YcTaHOBAeHa B3aHMoaAanTHpOBaHHOCTb acH3HeHHbix uhkaob I. crenu¬ 
latus h cypKOB. Ha Tex TeppHTOpnax eBponencKOH nacTH apeaAa I. crenulatus , rAe CTenHOH 
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Apeaji Ixodes crenulatus , pa3MemeHne b HeM uccjieflOBaHHbix Mop4)OTHnoB h hx pacnpeaejieHne no ochobhwm xo3«eBaM. 

A- I — Mop(})OTHnbi; Kpyr, KBaapaT, TpeyrojibHHK — HccaeaoBaHbi cootbctctbchho: bcc 3 $a3bi, 2 (})a3bi, I 4)a3a. Ochobh bie xcxjaeBa: A, B — xmuHbie MaeKoriHTaiomHe; C— F — Marmota 

bobac bobac\ G — M. baibacina centralis ; FI — HeT TOHHbix aaHHbix; I, J — M. sibirica sibirica. 

Distribution range of Ixodes crenuatus , investigated morhotypes, and their main hosts. 



cypoK (6aw6aK) BbiMep yxe b hctophhcckhh nepnoA, 1 npoH3oiiuia 3aMeHa xo3aeB Ha 
xHLUHbix MJieKonHTaKDmHx, b nepByio onepeAb — 3HMOcnamHx. Eme b ruiencToueHe apeaji 
OanOaxa oxBaTbiBan KaBKa3, KpbiM, npaBoOepexHyio YxpaHHy h AOCTHraA Ha 3anaAe 
cpe^Hero TeneHHA PeHHa h HnxHeAyHaHCKOH hh3mchhocth. B He^aneKOM npouuiOM 
6aw6aK 6bui uinpoKO pacnpocTpaHeH b CTenHOH 30He YKpaHHbi ao 51° c. in. h b 3aBOJDKbe 
ao 55° c. ui. (rpoMOB h Ap., 1965). ripouecc 3aMeHbi xo3aeB npoAOAxaeTCA Ha HauiHx 
rAa3ax, o neM CBHAeTeAbCTByeT MaccoBoe napa3HTHpOBaHHe Ha HHTpoAyunpOBaHHOH Bcero 
HecKOAbKo AecflTHAeTHH Ha3aA b EBpony chotobhahoh co6axe (CpeAHepyccKaa B03Bbi- 
iiieHHOCTb — koaackuhh 3HHa PAH; MoAAaBHA — YcneHCKafl, 1987), a Taxxe MaccoBbiH 
nepexoA Ha AOManiHHx coOax b BeAHKo6pHTaHHH, rAe 3a nocAeAHHe accathactha 
3HanHTeAbHO coKpaTHAacb HHCAeHHOCTb xnmHbix MAeKonHTaiomHx (Arhtur, 1963). 

POAb ApyrHX n03B0H0HHbIX B KaHeCTBe X03ACB - rpbI3yHOB, HaCeKOMOflAHbIX MAeKO- 

nHTaiomHX, co6HpaiomHx xopM Ha noceAeHHHX cypxoB nTHu, BTopocTeneHHa. Ha Taxnx 
xo3^eBax o6HapyxcHBaK)TCH o6biHHO b He6oAbuiOM KOAHnecTBe AHuib npeHMarHHaAbHbie 
cf)a3bi, noAynaeMbie hmh ah6o npH co6HpaHHH KopMa Ha noceAeHHax cypxoB, ah6o b 
pe3yAbTaTe pacceAeHHa napa3HTOB b npouecce oxoTbi xHLUHHKOB-npoKopMHTeAen /. cre- 
nulatus. 


MATEPHAJI H METOAbI 

MaTepHaAOM nocAyxcHAH koaackuhh 3ooAorHnecKoro HHCTHTyTa PAH (C.-IleTep- 
6ypr). H3yneHbi 191 caMKa, 280 hhmcJ) h 137 ahhhhok, npeACTaBAeHHbix 23 BbiOopxaMH. 
B cba3h c TeM hto caMUbi rHe3AOBo-HopHbix napa3HTOB noApoAa Pholeoixodes Sch., 1942 
(poA Ixodes Latr., 1795), k KOTopbiM npHHaAAexHT AaHHbiH bha, — acj^arw h MoryT 6biTb 
coOpaHbi TOAbKO b pe3yAbTaTe oneHb TpyAoeMKOH pacKonKH Hop, ohh npeACTaBAeHbi b 
KOAAeKUHH eAHHHHHbIMH 3K3CMnAApaMH H He MOryT 6bITb HCn0Ab30BaHbI npH H3yneHHH 
reorpacJ)HHecKOH hsmchhhbocth. npHBOAHM o6i>eM BbiOopoK h pacnpeAeAeHHe hx no 
apeaAy (AaTHHCKHe 6yKBbi nocAe reorpacJ)HHecKHx Ha3BaHHH cooTBeTCTByiOT TaKOBbiM Ha 
pHcyHKe h b Ta6A. 1 — 5; Ta6A. 1, 2, cm. bka.). 

EBponencKan a h 3i> io h kt h b h a a TeppHTOpHA apeaAa. 25 caMOK, 33 
HHMcJ)bi, 33 ahhhhkh: Eeccapa6cKaa B03BbiuieHH0CTb, oxp. c. CrpameHbi (A); Meles meles 
(L., 1758), 10.04.1959; Vulpes vulpes (L., 1758), 26.06.1960. 24 caMKH, 20 hhm$, 3 
ahhhhkh: 3anaAHbie oTporn CpeAHepyccKOH B03BbiuieHHOCTH, OKp. r. JIbroB (B); Nyctere- 
utes procyonoides (Gray, 1834), 13.02.1957, 05.09.1962; AOManiHHH coOaxa, 09.11.1962. 
20 caMOK, 13 hhmcJ): K>ro-BocTOHHbie OTporn CpeAHepyccKOH B03BbimeHHOCTH, 3anoBeAHHK 
«CTpeAbuoBCKaA CTenb» (C); Marmota bobac (Muller, 1776), 13.05.1953. 24 caMKH: 
npHBOAXCKaa B03BbimeHHOCTb, OKp. r. BoAbCK (D); M . bobac , 06.1962. 12 caMOK, 25 
hhmc{): cpeAHee TeneHne p. YpaA, OKp. r. YpaAbCK (E); M. bobac , 15.07.1949; V. vulpes , 
01.1953. CeBepoKa3axcTaHCKafl ah 3i> iohkth bh an TeppHTopna apeaAa. 
11 caMOK, 35 hhmcJ), 6 ahhhhok: ceBepo-3anaAHbie OTporn Ka3axcKoro MeAKoconoHHHKa, 
OKp. noc. Py3aeBKa (F); M. bobac , 03.07, 26.07.1954; Mustela eversmanni (Lesson, 1827), 
05.1955. TflHb-maHbCKaH h n aM h po-aA a h c k an b bi c o k o ro p h aa ah3t>iohk- 
t h b h a a TeppHTOpHH apeaAa. 50 caMOK, 74 HHM(f)bi, 60 ahhhhok: TflHb-IIIaHb, 
xp. Tepcxen AnaTay, BOCTOHHbie OTporn (ymeAbe Koxnax) h HoBOB03HeceHOBCKne cbipTbi 
(G); M. baibacina (Katschenko, 1899), 19.05.1952, h ero Hopbi, 05.1950. MoHroAb- 
c k a a AH3T>ioHKTHBHaH TeppHTOpHA a p e a a a. 26 hhmcJ), 7 ahhhhok: 3aaATaHCKafl 
ToOh (H); Meriones meridianus (Pall., 1773), 31.07.1978. BocTonHocnOnpcKaA 
AH3 T)K)hkth bh an TeppHTopHA apeaAa. 9 hhmcJ): 3anaAHoe 3a6aHKaAbe (I); 2 


1 B OTHoiueHHH anbnHHCKoro cypxa Marmota marmota (L., 1758 ), coxpaHHBUierocfl b HacToamee 
BpeMH b Aribnax h BbicoKHx Taipax, ho HMeBiuero 6oAee uinpoKoe pacnpocTpaHeHHe b no3AHeM 
nAeficToueHe, AaHHbie 06 3KTonapa3HTax oTcyrcTByiOT Boo6me. Bha c6AM)KaeTCH c ceBepo-aMepHKaH- 
CKHMH CypKBMH. 

2 ToHHoe MecTO c6opa HeH3BecTHo, chmboa Ha KapTe nocTaBAeH ycAOBHo. 
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Ta6;iHua 3 

AocroBepHocTb pa3JiHHHM a6co;iiOTHbix pa3MepoB HeKOTopbix opraHOB b 5 reorpa<J)HHecKHX TOHKax, 
npe^CTaB^eHHbix bccmh aKTHBHbiMH <J)a3aMH Ixodes crenulatus 

Table 3. Significance of differences of absolute sizes of some organs in five geographic locations, 
including all active stages of Ixodes crenulatus 


fIpH3HaK 

CpaBHH- 

BaeMbie 

Bbl6opKM 

CaMKa 

HHM(})a 

JlMHMHKa 

t 

k 

t 

k 

t 

k 

1 

A 

B 

5 

4 

47 

5 

4 

.3 

2 

6 

23 

1 

B 

J 

6 

5 

47 

8 

2 

27 

2 

9 

22 

2 

A 

B 

5 

5 

47 

4 


39 




2 

A 

G 

6 

1 

73 

11 

9 

67 




2 

A 

J 

4 

2 

48 

11 


50 




2 

B 

F 

3 

6 

33 

8 

6 

43 




2 

B 

G 

10 

8 

72 

15 

5 

62 




2 

B 

J 

8 

8 

47 

14 

6 

45 




2 

F 

G 

3 

2 

59 

4 


71 




2 

F 

J 

2 

4 

34 

3 

6 

54 




3 

A 

B 

2 

2 

47 

2 

6 

35 

3 

4 

15 

3 

A 

G 

4 

5 

73 

5 

4 

68 

6 

3 

54 

3 

A 

J 

5 

6 

48 

9 

7 

50 

13 

3 

38 

3 

B 

F 

2 

7 

33 

7 

1 

21 

17 

9 

5 

3 

B 

G 

5 

4 

72 

8 

5 

55 

8 

8 

41 

3 

B 

J 

6 

4 

47 

12 

.4 

37 

15 


25 

3 

F 

J 

2 

8 

34 

2 

1 

36 

2 

6 

28 

3 

G 

J 

2 

4 

73 

6 

2 

46 

7 

5 

64 

4 

A 

J 

3 

3 

48 

5 

2 

67 

4 

8 

67 

4 

B 

F 

3 

1 

33 

7 

9 

49 

3 

9 

6 

4 

B 

J 

6 

4 

47 

9 

4 

43 

4 

7 

39 

5 

A 

J 

3 . 

. 9 

48 

12 . 

9 

43 

3 

.1 

50 

5 

B 

F 

2 . 

. 6 

33 

7. 

4 

34 

6 

.8 

8 

5 

B 

G 

6 , 

.8 

72 

6 . 

1 

64 

3 

. 6 

61 

5 

B 

J 

7 . 

.5 

47 

9. 

5 

37 

4 

.2 

20 

5 

F 

G 

2 

. 1 

59 

2 . 

6 

68 

7 

.5 

65 

5 

F 

J 

3 

. 6 

34 

2 . 

8 

41 

5 

. 4 

24 

6 

A 

F 

16 

.2 

34 

16. 

2 

38 

16 

.5 

20 

6 

A 

G 

8 . 

. 6 

73 

11 . 

2 

68 

11 

. 9 

56 

6 

A 

J 

5. 

. 8 

48 

18. 

3 

54 

10 

. 9 

39 

6 

B 

F 

5. 

. 6 

33 

18 . 

9 

25 

18 

. 9 

6 

6 

B 

G 

8 . 

. 9 

72 

13. 

6 

55 

16 

.3 

42 

6 

B 

J 

7 


47 

21 . 

5 

41 

12 

.5 

25 

7 

A 

F 

5 

.5 

25 

15. 

2 

52 

16 

.4 

33 

7 

A 

G 

10 

.2 

58 

19. 

8 

87 

13 

.4 

72 

7 

A 

J 

11 

. 9 

34 

12 . 

3 

57 

14 

.8 

56 

7 

B 

F 

3 

. 4 

28 

9. 

6 

36 

13 

.2 

6 

7 

B 

G 

5 

. 8 

61 

11 . 

7 

71 

10 

.3 

45 

7 

B 

J 

6 

. 7 

37 

7 . 

4 

41 

11 

.1 

29 
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Ta6jiHixa 3 ( npodoAotcenue ) 


FIpH3HaK 

CpaBHH- 

BaeMbie 

BblSopKH 

CaMKa 

HHMc})a 

JiHHHHKa 

t 

k 

. 

k 

' 

k 

8 

A G 

2.9 

73 

3.4 


74 

2.4 

59 

8 

A J 

3.2 

48 

6.9 


45 

2.2 

24 

8 

B F 

2.1 

33 

6.7 


46 

13.1 

3 

8 

B G 

2.7 

72 

5.2 


69 

2.9 

47 

8 

B J 

7.3 

47 

8.7 


40 

11.1 

12 

8 

G J 

5.9 

73 

4.4 


26 

3.6 

55 


FIpMMeHaHMe. HoMepa npn3HaKOB cm. b Ta6.n. 1. 3aecb h b Ta6/i. 4: t — 3HaneHHe KpHTepna CrbKxaeHTa; k — 
hhcjio cTeneHew cBoSoabi; npH3HaK 2 (nepHTpeMa) y jihhhhkh OTcyTCTByeT. 


M. sibirica (Radde, 1862), 07.1953. 25 caMOK, 43 hhmcJjm, 28 jihhhhok: BOCTOHHoe 
3a6aHKajibe, oxp. noc. flaypHA (J); V. vulpes , 21.06.1943; M. eversmanni , 28.06.1943. 
Bee caMKH h npeHMarHHajibHbie $a3bi coOpaHbi b npnpojie c npoKopMHTejien b Oojibiuen 
hjih MeHbiueH CTeneHH HacbimeHHH. B 5 reorpacfjHnecKHx tohkbx (A, B, F, G, J) HMeiOTca 
Bee aKTHBHbie cf)a3bi OHToreHe3a; b 3 — 2 cf)a3bi: caMKa h HHM(J)a (C, E), HHMcJja h jiHHHHKa 
(H); eme b 2 TOHicax TO^bKO 1 c}3a3a: caMKa (D) h HHMc})a (I). TaKHM o6pa30M, caMKa 
npe^CTaB^eHa b 8 tohkbx, HHMC^a — b 9 h jihhhhkb — b 6 TOHKax. 


Ta6jinua 4 

^OCTOBepHOCTb pa3JIHMHH COOTHOLLieHMM pa3MepOB HeKOTOpbIX opraHOB 
b 5 reorpacJ)HHecKHX TOHKax, npencTaBJieHHbix BceMH aKTMBHbiMM (})a3aMM Ixodes crenulatus 


Table 4. Significance of differences of proportions of some organs in five geographic locations, 
including all active stages of Ixodes crenulatus 


i lpH3HaK 

CpaBHH- 

CaMKa 

HHM(J)a 

JiHHHHKa 

Bbl6opKH 

, 

k 

t 

k 

' 

k 

1 

A G 

2.5 

73 

4.2 

63 

2 

46 

2 

A B 

3 

47 

2.4 

39 



2 

B G 

3 

72 

4.9 

62 



2 

F G 

2.3 

59 

3.4 

71 



3 

A G 

2.8 

73 

2 

66 

• 

4.7 

38 

4 

B F 

2.5 

33 

3.9 

30 

11.9 

8 

4 

B G 

4.9 

72 

2.2 

62 

10.4 

59 

5 

A G 

2.7 

58 

11.1 

65 

5 

60 

6 

A B 



2.9 

32 

2.5 

15 

6 

A F 



4.6 

32 

3.3 

18 

6 

A G 



7.4 

64 

7.1 

54 

6 

A J 



3.1 

49 

6.9 

33 

6 

B F 



6 

16 

5.2 

5 

6 

B G 



7.9 

48 

9.5 

41 

6 

B J 



4.9 

33 

9.2 

20 

7 

A B 

2.9 

47 

5.8 

25 

9 

8 


FIpMMeHaHMe. HoMepa npH3HaKOB cm. b Ta6/i. 2, npM3HaK 6 (cooTHomeHHe ;uimh rwriocTOMa) y caMKH He 
M3yMeH. 
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Ta6jiHua 5 

reorpa(f>HHecKafl H3MeHMHBOCTb KOJiHMecTBa KpaeBbix nop nepnipeMbi 
HHM(J)bi Ixodes crenulatus 


Table 5. Geographic variation of a number of marginal spiracle plate pores 
in nymph of Ixodes crenulatus 


reorpacJjHHecKaH TOHKa 

n 

x s x 


V 

Beccapa6cKaa B03BbiuieHHOCTb (A) 


BCEFGHIJ 




26 

28 3.1 

0.6 

11 

3anaaHbie oTporn CpejmepyccKOH bo3- 


A CEFGHIJ 



BblUieHHOCTH (B) 

19 

30.4 3 

0.7 

11 

IOro-BocTOMHbie oTporH CpejmepyccKOH 


AB E G J 



B03BbimeHHOCTH (C) 

12 

25.2 2 

0.7 

9 

ojiHHa cpeaHero TeneHHa p. Ypaji (E) 


ABC FGH 




25 

22.8 2.4 

0.5 

10 

CeBepo-3anaaHbie OTporH Ka3axcKoro 


AB E G J 



MejiKoconoMHHKa (F) 

35 

25 3.1 

0.5 

12 

Xp. Tepcxeii-AjiaTay (G) 


ABCEFHIJ 




4 

19.9 2 

0.3 

12 

3aajiTaHCKaa ToOh (H) 


AB E G J 




27 

24.9 3.1 

0.6 

12 

3anaaHoe 3a6aHKajibe (I) 


AB G 




9 

23 3 

1.1 

14 

BocTOHHoe 3a6aHKaJibe (J) 


ABC FGH 




3 

22.1 2.4 

0.4 

11 


Ilpn o6pa6oTKe MaTepnana 6biJin ncnojib30BaHbi MeTOflbi, npnMeHeHHbie HaMH paHee 
XUin nojiyneHHH jtaHHbix no reorpac£)HHecKOH H3MeHHH boctm h hx aHanrna y bhaob 
HKCO^OBbix Kjiemen c nacT6nmHbiM, HopHbiM h nacT6nmHO-HopHbiM TnnaMH napa3HTH3Ma 
(OnjinnnoBa, flpyroBa, 1985; OnjiunnoBa h jxp., 1993, 1995; OnjinnnoBa, MycaTOB, 1996; 
OnjinnnoBa, riaHOBa, 1997, 1998a, 19986). 

flna caMKH n Ka*aoH HenojiOB03pejion cj)a3bi nepBOHanajibHO 6buio 3aHeceHO b 6a3bi 
.aaHHbix 25—30 MopcJ)OMeTpHHecKHX npn3HaKOB. 3HaMeHH5i Bcex cooTBeTCTByioiUHX npn- 
3HaKOB y cooTBeTCTByiomHX cj)a3 nepexpbiBaiOTCH no BceMy apeajiy. Jlna xapaKTepncTHKH 
B3aHMOOTHOineHHH Mex<ay BbiOopxaMH 6buin OToGpaHbi npn3HaKH, noKa3aBnjne AOCTOBep- 
Hbie pa3JiHMHH Me)Kay BbiOopxaMH no KpHTepnio CTbKmeHTa npn p = 0.05, npn 3 tom 
3HaMeHne KoacfxjDHUHeHTa Bapnaunn He npeBbimajio 15.5 %. CnMBOJinKa cTaTHCTHHecKnx 
noKa3aTejien aaHa no: JIaKMH, 1980. McxoAHan MopcfiOMeTpHnecKaa HHC^opMaunfl xpaHHT- 
ch b 3MHe PAH b 6a3ax AaHHbix (J)opMaTa DBF. 

CnocoG H3MepeHH5i opraHOB n hx CTpyKTyp cooTBeTCTByeT onncaHHOMy b: OnjiMnnoBa, 
1977. 


PE3YJIbTATbI H OBCYJK.UEHHE 

OcoGeHHocTH npoHBJieHHH reorpa(J)HHecKOH h 3 M 0 hhhbocth 
Ha aKTHBHOM 0Tpe3Ke oHToreHe3a 

IlpoaHajiH3HpyeM pacnpeAejieHHe no (J)a3aM npH3HaKOB, noflBepaceHHbix reorpacJ)HMec- 
koh H3MeHMHBOCTH c aKueHTOM Ha 8 reorpacfwHecKHx TOHKax apeajia (cm. pncyHOK), b 5 
H3 KOTopbix (A, B, F, G, J) npeacTaBjieHbi Bee Tpn aKTHBHbie c})a3bi (caMKa, HHM(J)a, 

JIHMHHKa) H B 3 TOJlbKO 2 CMOKHbie (J)a3bl (C, E CaMKa, HHM(})a; H HHM(j)a, 

JIHMHHKa). Ka K BHflHO H3 Ta6jl. 1 H 2 OUCHKH reOrpacjjHMeCKOH H3MeHMHBOCTH COmaCHO 
MeTOflHHecKHM nojtxojtaM, onHcaHHbiM b npejtbmymeM pa3jtejie, ocTaBjieHO 8 npH3HaKOB, 
BKjnoMaiomHx aOcojiHDTHbie pa3Mepbi opraHOB, h 7 npH3HaKOB, xapaKTepH3yK)mHx cootho- 
meHHH HexoTopbix napaMeTpoB opraHOB; 3HaMeHHH Bcex npH3HaKOB noKa3ajiH cTaTHCTH- 
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HeCKH flOCTOBepHbie pa3JlHHH5I Meatfly COOTBeTCTByiOmHMH cj)a3aMH B Tex HflH HHbIX 
reorpacj)HHecKHx TOHKax. 

AHaJlH3 flaHHbIX Ta6jl. 1 H 2 BbI5IBfl5ieT flBe 0 C 06 eHH 0 CTH CTaTHCTHHeCKH flOCTOBepHO 
pa3JiHHaK)mHxc5i npn3HaxoB, cymecTBeHHbie Ana oueHKH CTeneHH BHyTpHBHflOBOH flncjxjDe- 
peHunauHH. 3 

riepBaa OCo6eHHOCTb COCTOHT B TOM, HTO COBOKynHOCTH Bbl6opOK H3 HeKOTOpbIX TOHeK 
H3 HHCJia A, B, F, G, J (b KOTopbix npe^CTaBJieHbi Bee (J)a3bi) pa3flHHaiOTC5i no TOMy hjih 
HHOMy npH3Haxy hjih hx coneTaHHio Ha Bcex Tpex cooTBeTCTByioinHx cj)a3ax 4 OAHOBpeMeH- 
ho, t. e. AHcj)cj)epeHUHauH5i Meatfly reorpac^HHecKH pa3o6meHHbiMH coBOKynHOCTHMH 
Bbl6opOK no KOHKpeTHOMy npH3Haxy HflH HeCKOJIbKHM npH3HaxaM npOXOflHT TpaH3HTHO 
nepe3 Becb aKTHBHbin 0Tpe30K OHToreHe3a. 

BTopaa oco6eHHOCTb pa3AHHHH Meatfly coBOxynHOCTAMH Bbi6opoK b pa3Hbix reorpacjm- 
HeCKHX TOHKax Hepa3pbIBHO CB5I3aHa C nepBOH H COCTOHT B TOM, HTO MOpcj)OMeTpHHeCKHe 
npH3HaKH npH TpaH3HTHOM xapaKTepe HMeiOT y Bcex c|)a3, xa k npaBHflo, o6myio pa3MepHyio 
TeHfleHUHK), hto cfleflyeT H3 KOHKpeTHbix noKa3aTejieH Ta6fl. 1 h 2. 

JIothhho npeflnofloatHTb, hto Taxne oco6eHHOCTH pa3flHHHH He cflynaHHbi, a sbojiiouh- 
ohho 3aKpenneHbi. Y paHee HCCJieflOBaHHbix HaMH no toh ate MeTOflHKe bhaob TpaH3HTHbin 
xapaKTep pa3AHHHH Mopc|)OMeTpHHecKHx npn3HaKOB OTMeneH fljia noflBHflOB /. pavlovskyi 
Pom., 1946 h Haemaphysalis erinacei Pavesi, 1844, rfle oh conpoBoatflaeTca eme h 
BH 3yajibHbiMH AncJxjiepeHUHaflbHbiMH npn3HaKaMH He MeHee neM y 75 % oco6en no.noB03- 
peflon cj)a3bi xaatfloro noflBHfla (OnflnnnoBa h flp., 1993; OnflnnnoBa, llaHOBa, 19986). Y 
ocTajibHbix H3yneHHbix bhaob, noflpa3flefl5ieMbix HaMH Ha Mopcjxyrnnbi (OnflnnnoBa, 
ApyroBa, 1985; OnflnnnoBa, riaHOBa, 1997, 1998a), TpaH3HTHbin xapaKTep pa3AHHHH 
AHc{x})epeHnHajibHbix npH3HaKOB BbipaateH ropa3flo cna6ee, a BH3yaflbHbie pa3JiHHH« oco6en 
n0A0B03pefl0H c})a3bi OTcyTCTByiOT. 

no a6cojnoTHbiM pa3MepaM TpaH3HTHbin xapaKTep pa3JiHHHH Meatfly coBOxynHOCTHMH 
Bbi6opoK npocneatHBaeTCH no CfleflyiomHM npn3HaxaM (Ta6fl. 1). no fljiHHe cxyTyMa — A 
ot B; B Taxate h ot J. no cyMMe AnaMeTpoB nepHTpeMbi — A ot B, G, J; B Taxate h ot 
F, G, J; F Taxate h ot G, J. no AflHHe THaTocoMbi — A ot B, G, J; B Taxate h ot F, G, 
J; F Taxate h ot J. no mnpHHe THaTocoMbi — A ot J; B ot F h J. no fljiHHe II — III 
HJieHHKOB najibn — A ot J; B ot F, G, J; F Taxate ot G h J. no fljiHHe h mnpHHe 
rnnocTOMa — A h B ot F, G, J. no fljiHHe Jianxn I — AotGhJ;BotF, G, J, Got J. 
H3 Ta6n. 2 CfleflyeT, hto no cooTHomeHHio napaMeTpoB OTAnnaiOTCfl coBOxynHOCTH 
Bbi6opox H3 cneflyiomHx Tonex. no cooTHomeHHio AnaMeTpoB: aHaflbHoro xoflbua — A 
ot G, nepHTpeMbi — A ot B, B Taxate ot E, G; C h F ot G. no cooTHomeHHio flflHHbi h 
uiHpHHbi: maTOCOMbi A ot G, G Taxate ot J, II—III HJieHHKOB na/ibn — B ot F h G, 
rnnocTOMa — A ot G, Jianxn I — A ot B. Kax bhahm, no cooTHomeHHHM TpaH3HTHbin 
xapaKTep pa3flHHHH oxBaTbiBaeT MeHbmee hhcjio xax npH3HaxoB, Tax h Tonex. 

AHaflH3 eme Tpex coBoxynHOCTen Bbi6opox, coflepatamnx 2 CMeatHbie cj)a3bi — caMKy 
H HHMCj)y (C H E) H HHMCj)y H flHHHHKy (H), nOKa3bIBaeT, HTO OHH HMeiOT flHCj)Cj)epeHUH- 
aflbHbie npH3HaxH TpaH3HTHoro (ajih AByx <J>a3) xapaxTepa H3 nncna noflpo6HO paccMOT- 
peHHbix Bbime (Ta6fl. 1, 2, 5). He HCXjnoHeHO, hto xoth 6bi nacTb npH3HaxoB TpaH3HTHoro 
xapaKTepa aha AByx c})a3 coxpaHHT cboh flncJxjjepeHUHaflbHbie cbohctbb npn nonoflHeHHH 
coBoxynHOCTen HeflocTaiomen b HameM MaTepnane TpeTben cj)a30H. 

TaKHM o6pa30M, Ha npHMepe coBoxynHOCTen Bbi6opox H3 8 reorpacjjHHecxnx ToneK 
BHflOBoro apeana Mbi y6eflHflHCb b cymecTBOBaHHH AOBOflbHO mHpoxoro Kpyra flncjxjjepeH- 
UHaflbHblX TpaH3HTHbIX npH3HaKOB C OflHHaKOBOH pa3MepHOH HanpaBfleHHOCTbK) B OHTOre- 
He3e. CfleflyeT OTMeTHTb, hto Taxne npH3Haxn BbiflBJieHbi y mHpoxoro Kpyra CTpyKTyp, 
BKJiKJHaH HflHOCOMy (cxyTyM, nepHTpeMa, aHajibHbin xflanaH), rHaTOCOMy (ocHOBaHHe 
maTOCOMbi, naflbnbi, rnnocTOM), hoth (flanxa I). 

3 Jl aflee b uejuix xpaTxocTH H3JioateHHfl annTeT «cTaTHCTHHecxH AocTOBepHbie* onycxaeTca h penb 
6yfleT HATH TOJIbKO O CTaTHCTHHeCKH flOCTOBepHbIX pa3JIHHHHX. TepMHHbl «AH(})(})epeHLIHaflbHbIH», 
«AH(})(})epeHLiHaLiHfl)> noflpa3yMeBaiOT Taxate TOJibxo Taxne pa3JWHHfl. 

4 no napaMeTpaM nepHTpeMbi 3a oTcyrcTBHeM ee y jihhhhkh — no caMxe h HHMt^e. 
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TaGn. 1, 2, 5 CBHfleTejibCTByioT o tom, hto HMeeTca Taxxce Gonbiuoe xonnnecTBO 
AHCj)Cj)epeHUHaJlbHbIX BHyTpHBHnOBbIX npH3HaKOB Ha COOTBeTCTByiOLUHX OTfleJlbHblX cj)a3ax 
OHToreHe3a b npenenax 8 paccMOTpeHHbix coBOxynHOCTen BbiGopox nuioc nByx BbiGopox, 
conepxcamnx Tonbxo caMxy (D) h Tonbxo nnnnHxy (I). 


MopcJjojiorHnecKaH nn^^epeHUHamiH b apeajie Ha ocHoee npn 3 HaKOB 
TpaH3HTHoro xapaKTepa h OTnenbHbix aKTHBHbix cj)a3 

ripoaHaHH3HpyeM Tenepb ocoGchhocth Mopc^onornnecxon nncjx^epeHunaunH b apeane. 
CTeneHb MexcTeppnTopnanbHbix pa3nnHnn coBOxynHOCTen BbiGopox cxnanbiBaeTcn H3 
TaxHx noxa3aTenen, xax o6mee xonnnecTBO nncfxfiepeHUHanbHbix npH3HaxoB nnn cootbct- 
CTByiOLUHX c{)a3 H OCoGeHHO XOJIHHeCTBO TpaH3HTHbIX AHC{)C{)epeHUHaJIbHbIX npH3HaXOB c 
oflHHaxoBOH TeHneHunen b OHToreHe3e, 3HannMOCTb xpnTepnn CrbioneHTa npn stom. Mbi 
HMeeM B03M0)KH0CTb cpaBHHBaTb c yneTOM Bcex nepenncneHHbix noxa3aTenen coBOxyn- 
hocth BbiGopox H3 5 reorpac^HHecxnx Tonex (cm. pwcyHOx; TaGii. 1—5). 

AHa/iH3 TaGn. 1 h 3 noxa3biBaeT, hto no aGconiOTHbiM pa3MepaM coBOxynHOCTb BbiGopox 
H3 3ana^Hbix OTporoB CpenHepyccxon B03BbinieHH0CTH (B) oTnnnaeTCH no HanGojibiueMy 
HHCJiy TpaH3HTHbIX npH3HaXOB C OAHHaXOBOH TeH^eHUHeH B OHTOreHe3e OT xaxc^on H3 4 
ocTajibHbix coBoxynHOCTen. Ot TaxoBbix H3 3 a3naTcxnx Tonex — nonnHbi p. Hluhm 
(Ka3axcxoro MejixoconoHHnxa, F), xp. Tepcxen AnaTay (CeBepHbin TflHb-LLIaHb, G) h 
Boctohhoto 3aGanxanbfl (J), npencTaBnmomnx 3 nn3T>K)HXTHBHbix TeppHTopHH apeana 
I. crenulatus , pa3JiHHHH TpaH3HTHoro xapaxTepa npn cxonHon pa3MepHon TeHneHunn b 
OHToreHe3e npoHBJiHiOTCH cooTBeTCTBeHHO no 7, 6 h 8 npn3HaxaM. CnaGee BbipaxceH 
TpaH3HTHbIH XapaXTep pa3nHHHH Mexc^y COBOXynHOCTHMH BbiGopox H3 3ana&HbIX OTpOTOB 
CpenHepyccxon (B) h BeccapaGcxon B03BbiuieHH0CTen (A), npencTaBnHiomnx eBponencxyio 
flHaTjiOHXTHBHyK) TeppHTopwio apeana I. crenulatus : hx paannnaiOT TOJibxo 3 TaxHx npn3Ha- 
xa. CoBOxynHOCTH BbiGopox H3 BeccapaGcxon B03BbiuieHH0CTH (A) no 7 TpaH3HTHbiM 
npH3HaxaM OTnnnaiOTCH ot TaxoBbix H3 Boctohhoto 3aGanxajibH h no 5 — H3 xp. Tepcxen 
AnaTay, Torna xax c COBOXynHOCTHMH H3 nonnHbi p. Huihm TpaH3HTHbin xapaxTep pa3nnHnn 
cnaGee. Pa3nnHHH TpaH3HTHoro xapaxTepa Mexmy COBOXynHOCTHMH H3 nocnenHen tohxh h 
TaxoBbiMH H3 xp. Tepcxen AnaTay n BocTOHHoro 3aGanxanbH oxBaTbiBaiOT cootbctctbchho 
2 h 3 npn3Haxa npn HapyuieHnn pa3MepHon TeHneHunn nnnHbi maTOCOMbi n nanbn, hto 
MO)xeT GbiTb CBH3aHO n c ManbiM oGt^mom BbiGopox H3nonnHbi p. Hluhm no caMxe n nnnnHxe. 
CoBOxynHOCTb BbiGopox H3 xp. Tepcxen AnaTay OTnnnaeTCH ot TaxoBon n3 Boctohhoto 
3aGanxanbH no 2 TpaH3HTHbiM npn3HaxaM —nnnHe th aTOcoMbi n nnnHenanxn. B OTHOiue- 
hhh TpaH3HTHbix npn3HaxoB c ennHon TeHneHunen, nncJ)cJ)epeHunanbHbix nnn coBoxynHOC- 
Ten BbiGopox, Hano nMeTb b Bnny, hto HexoTopbie npn3Haxn xacaiOTcn opraHOB, oGpa3yiomnx 
ennHyio cfjyHxunoHanbHyio cncTeMy (rHaTOCOMa b uenoM, nanbnbi, rnnocTOM), n MoryT nMeTb 
cxoppennpoBaHHbie pa3Mepbi. Toma ohh OTpaxcaiOT SBomounoHHO 3axpenneHHyio pa3Mep- 
Hyio TeHneHunio cc{)opMnpoBaHHoro sthmh CTpyxTypaMn Gonee cnoxcHoro opraHa. 

CTeneHb pa3nnnnn coBOxynHOCTen BbiGopox no noxa3aTenHM cooTHomeHnn napaMeT- 
poB opraHOB, HMeiomnM TpaH3HTHbin xapaxTep c onnHaxoBon TeHneHunen (TaGn. 2, 4), 
3aMeTHO HHxce, neM TaxoBan no aGconiOTHbiM pa3MepaM. CoBOxynHOCTb BbiGopox n3 
3ananHbix OTporoB CpenHepyccxon B03BbiiueHH0CTn (B) OTnnnaeTCH ot TaxoBon c Becca¬ 
paGcxon B03BbiiueHH0CTH (A) n n3 xp. Tepcxen AnaTay (G) no nByM npn3HaxaM, a ot 
TaxoBon n3 nonnHbi p. Hluhm (F) — Tonbxo no onHOMy; ot coBOxynHOCTn BbiGopox H3 
Boctohhoto 3aGanxanbH (J) oTnnnnn TpaH3HTHoro xapaxTepa HeT. CoBOxynHOCTb BbiGo¬ 
pox c BeccapaGcxon B03BbiuieHH0CTH He HMeeT OTnnnnn TpaH3HTHoro xapaxTepa ot 
TaxoBbix n3 nonnHbi p. Hluhm n Boctohhoto 3aGanxanbH, ho no 3 npn3HaxaM OTnnnaeTCH 
ot coBOxynHOCTn BbiGopox n3 xp. Tepcxen AnaTay. CoBOxynHOCTb BbiGopox n3 nonnHbi 
p. Hluhm OTnnnaeTCH ot TaxoBon H3 xp. Tepcxen AnaTay onHHM npn3HaxoM n He HMeeT 
OTnnnnn TpaH3HTHoro xapaxTepa ot TaxoBon n3 Boctohhoto 3aGanxanbH. CoBOxynHOCTb 
BbiGopox n3 xp. Tepcxen AnaTay OTnnnaeTCH ot TaxoBon n3 Boctohhoto 3aGanxanbH 
Taxxce Tonbxo onHHM npn3HaxoM. 
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npH oueHKe pa3JiHHHH 5 o6cyxc;jaeMbix coBOxynHOCTen Bbi6opoK no npH3HaxaM 
TpaH3HTHoro xapaKTepa 3HaneHH5i xpHTepna CTbiojjeHTa HaxoAHTCH, xax npaBHjio, b 
COOTBeTCTBHH C XOJIHHCCTBOM AHC^C^epeHUHajlbHblX npH3HaKOB CpaBHHBaeMbIX Bbl6opOK. 
Tax, 3HaneHHH xpHTepna CTbiojjeHTa (Ta6;i. 3, 4) MeHbine npn cpaBHeHHH Bbi6opox b 
coBOxynHOCTHx H3 eBponencxHx Tonex (A, B), neM npn cpaBHeHHH xaxcjjOH H3 hhx c 
TaxoBbiMH H3 yaajieHHbix a3HaTCxnx Tonex (G, J). 3HaneHH5i xpHTepnn CTbiojjeHTa, xax 
npaBHjio, Taxxe MeHbrne npn cpaBHeHHH Bbi6opox H3 jjojiHHbi p. Hlijhm (F) xax c jjByMfl 
eBponencxHMH coBOxynHOCTHMH (A, B), Tax h c jXByM% a3HaTCXHMH (G, J). 

CyMMHpya AaHHbie o pa3JiHHH5ix b 5 reorpac})HHecxHx Tonxax coBOxynHOCTefi Bbi6opox, 
coAepxcamnx caMxy, HHMcjDy, JiHHHHxy, cnejjyeT xoHCTaTHpoBaTb HepaBHoneHHyio CTeneHb 
3THX pa3JlHHHH. KaX BHflHM, HaH60Jlbllia5I CTeneHb pa3JlHHHH no TpaH3HTHbIM npH3HaxaM 
CBOHCTBeHHa xaxcflOH H3 eBponencxHx coBOxynHOCTefi Bbi6opox A h B no otholuchhio x 
xaxcAofi H3 Han6ojiee yaajieHHbix a3HaTCxnx coBOxynHOCTefi (G, J). Toma xax coBOxynHOCTb 
Bbi6opox H3 ceBepoxa3axcTaHCxoro H30Ji5iTa apeajia /. crenulatus (F) HMeeT Bbicoxyio 
CTeneHb pa3JiHHHH TOJibxo ot TaxoBofi H3 3 ana,aHbix oTporoB CpejiHepyccxon B03BbiiueH- 
hocth (B), ho ocjia6jieHHyio — ot ocTajibHbix coBOxynHOCTen Bbi6opox (A, G, J). 

npHHHMaa bo BHHMaHne H3JioxceHHbie Bbime npeacTaBJieHHH o xapaxTepe reorpacJ)H- 
HeCXOH H3MCHHHBOCTH, OCHOBaHHbie Ha cpaBHeHHH npH3HaXOB y Bcex (}}a3 OAHOBpeMeHHO, 
npoaHajiH3HpyeM Tenepb xoHxpeTHbie noxa3aTejin eme 3 coBOxynHOCTen Bbi6opox, xoto- 
pbie coAepxcaT TOJibxo 2 c{3a3bi: caMxy h HHMcj)y — c TeppHTOpHH CTpejibuoBCXOH CTenn 
(K)rO-BOCTOHHbie OTpOTH CpeAHepyCCXOH B03BbIUieHH0CTH, C) H H3 flOJlHHbl cpe^Hero 
TeneHHH p. Ypaji (E); HHM^)y h JiHHHHxy — H3 3aajiTancxoH To6h (H) (cm. pncyHOx; 
Ta6ji. 1, 2). 

npexc^e Bcero bhjjhm, hto hctxo npoflBJifleTca TpaH3HTHbiH (juih jiByx CMexcHbix 
HMeiomHxca b MaTepnajie (})a3) xapaxTep HHcjxjDepeHUHajibHbix jyia HexoTopbix coBOxyn- 
HOCTen Bbi6opox npH3HaxoB, xacaiomnxcfl aGcomoTHbix pa3MepoB h b 3HanHTejibH0 
MeHbmeH Mepe cooTHomeHHH. Bo3moxcho, hto ecjin 6bi Taxne coBOxynHOCTH Bxjuonajin 
h He^ocTaiomyK) b MaTepnajie c})a3y, to cpejw hhx HMejia 6bi MecTO ^H(}x}3epeHUHauHH no 
BceM (J)a3aM oxiHOBpeMeHHO. 

B reorpacjDHHecxoM njiaHe jw^epeHunaunfl coBOxynHOCTen BbiGopox H3 npejjejiOB 
eBponencxoH ^hstjIOhxthbhoh TeppHTOpHH, coflepxcamnx caMxy h HHMcjjy (C, E), no 
TpaH3HTHbiM npH3HaxaM c OAHHaxoBOH TeH^eHunen HMeeT cne^yiomne ocoGchhocth. 
Kaxcjxan H3 sthx coBOxynHOCTen noHTH no BceM pa3MepHbiM npn3HaxaM (Ta6ji. 1) 
OTJiHnaeTCH ot coBOxynHOCTen H3 Tonex A h B eBponencxon ^h3t>k)hxthbhoh TeppHTO¬ 
pHH h jiHiiib no o^HOMy npH3Haxy ot TaxoBbix H3 Tonex F, G, J, othoc5uhhxca x 
a3naTCXHM H30JiHTaM /. crenulatus. Toraa xax coBOxynHOCTH H3 C h E He hmckdt 
otjihhhh jxpyr ot jjpyra TpaH3HTHoro xapaxTepa. CoBOxynHOCTb Bbi6opox H3 3aajiTancxon 
To6h (H), coAepxcaman HHMcJjy h JiHHHHxy, Taxxce npoflBJiaeT jjocTaTOHHO Bbicoxyio 
CTeneHb pa3JiHHHH no TpaH3HTHbiM npH3HaxaM no othoujchhio x coBOxynHOCTH H3 Tonex 
A h oco6eHHO B, ho Hecxo/ibxo ocjia6jieHHyio no othoiuchhio x TaxoBbiM H3 Tonex G h 
J; OT COBOXynHOCTH Bbl6opOX H3 TOHXH F OTJlHHaeTCfl TOJIbXO no OJIHOMy TpaH3HTHOMy 
npH3Haxy. 

Flo noxa3aTeji5iM cooTHomeHHH coBOxynHOCTH Bbi6opox H3 C h E hmciot Majiyio 
CTeneHb pa3JiHHHH no TpaH3HTHbiM npH3HaxaM xax ot eBponencxnx, Tax h ot a3HaTCxnx 
coBOxynHOCTen (Ta6ji. 2). CoBOxynHOCTb Bbi6opox H3 C jiHLUb no ojiHOMy npH3Haxy 
OTJiHHaeTCfl ot TaxoBbix H3 Tonex A, E, G h no 2 — H3 tohxh J; Toraa xax ot 
coBOxynHOCTen H3 Tonex B, F pa3JiHHHH HeT. CoBOxynHOCTb Bbi6opox H3 tohxh E no 4 
npH3HaxaM OTjiHnaeTCfl ot TaxoBon H3 tohxh G, no 2 npH3HaxaM H3 tohxh A h no ojjHOMy 
npH3Haxy ot TaxoBbix H3 Tonex B, C h J; Toraa xax ot coBOxynHOCTen H3 tohxh F pa3JiHHHH 
HeT. CoBOxynHOCTb Bbi6opox H3 3aajiTancxoH To6h (H) OTjiHnaeTCfl ot eBponencxnx (A, 
B) no GojibineMy HHCJiy npH3HaxoB, neM ot a3naTcxnx (F, G, J). 

Ecjih no npHHHHe orpaHHHeHHOCTH MaTepnajia OTCTynHTb ot npnHunna oueHXH 
pa3JiHHHH Mexcjjy Bbi6opxaMH no TpaH3HTHbiM npH3HaxaM, to Bbi6opxa H3 CpejjHero 
noBOJixcbH (D), cojjepxcamafl TOJibxo caMxy, no a6cojnoTHbiM pa3MepaM (Ta6;i. 1) paBHO b 
Bbicoxoii CTeneHH OTjiHnaeTCfl ot Bbi6opox no caMxe H3 Bcex 6o;iee 3anajjHbix Tonex 
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(A—C) h yaa/ieHHbix boctohhmx (G, J) h Hecxonbxo c/ia6ee ot caMOK H3 Tonex E h F. 
Flo nponopuHAM opraHOB (Ta6ji. 2) 3Ta BbiOopxa OT/innaeTCfl mnbxo no 1—2 npn3HaxaM 
ot caMOK H3 6o/iee 3ananHbix Tonex B, C h 6onee boctohhmx E, F, G. Bbi6opxa H3 
3anaAHoro 3a6anxajibfl (I), conepxcamaa TOJibxo HHMcjDy, no aOconiOTHbiM pa3MepaM no 
6o/ibLuoMy HHCJiy npn3HaxoB OT/innaeTca ot TaxoBbix H3 Tonex A, B, E, F, J n no 2 
npn3HaxaM ot hhmcJ) H3 Tonex C, G, H; no nponopunaM opraHOB HHMcjDajibHaa c})a3a H3 
3 ana;moro 3a6anxajibfl OTjiHHaeTca no 2—5 npn3HaxaM ot Bcex Bbi6opox, 3a ncxmoneHneM 
TaxoBon H3 3aajiTancxon ToGn, ot xoTopon OTHnnaeTCfl TOJibxo oahhm noxa3aTe/ieM 
(Ta6/i. 1, 2). TaxnM o6pa30M, jnoGaa OTnejibHaa $a3a noxa3biBaeT nocTaTOHHO neTxne 
reorpacjDHHecxne pa3JinHHfl b nonojiHeHne x npn3HaxaM TpaH3HTHoro xapaxTepa. 

Cpenn opraHOB, Te hjih HHbie napaMeTpbi xoTopbix c/iyxcaT nncj)c})epeHUHa.nbHbiMH 
npn3HaxaMH TpaH3HTHoro xapaxTepa, oco6oe MecTO 3aHHMaeT nepnTpeMa. Y nxconoBbix 
xjiemen nepnTpeMa pa3BHTa y HHMc})bi n caMxn h OTcyTCTByeT y /ihhhhxh. FIosTOMy modxho 
CHHTaTb, hto nnc})c})epeHUHa.nbHbie napaMeTpbi nepnTpeMbi c onnHaxoBon pa3MepHon 
TeH^eHunen y HHMc})bi n caMxn xapaxTepn3yiOT Becb axTHBHbin 0Tpe30x OHToreHe3a y 7 
coBOxynHocTen BbiOopox, BxnioHafl TaxoBbie H3 Tonex C n E, rae OTcyTCTByeT /wHHHxa. 
TaxnM o6pa30M, ynacrne sthx coBOxynHocTen BbiGopox b cjDopMnpoBaHnn o6mnx npen- 
CTaBjieHHH 06 H3MeHHHBOCTH Bnna b apeane CTaHOBHTCfl 6o/iee BecoMbiM. flncjxjDepeHuna- 
una Bbi6opox no napaMeTpaM nepnTpeMbi, npnBeneHHbiM b Ta6n. 1 n 2, BOcnpnHHMaeTca 
nna30MepH0. FIoporoBbiM 3HaneHneM pa3rpaHHHeHH5i pa3MepoB nepnTpeMbi Ha 2 rpynnbi 
MOxceT c/iyxcHTb cpe^Hee 3HaneHne cyMMbi nnaMeTpoB, y caMxn paBHoe 430, a y HHMcj)bi — 
185 mxm. H Toraa comacoBaHHO y o6enx (J)a3 «xpynHaa» nepnTpeMa CBoncTBeHHa TonxaM 
A—C, E, F, «Mejixafl» — TonxaM G n J. Pa3JinHH5i b cooTHomeHnn nnaMeTpoB y/iaB/w- 
BaiOTC5i npn 3HaneHnHx no 1.25 n 6ojiee 1.25. B cooTBeTCTBnn c sthm nepnTpeMa caMxn 
BOcnpnHnMaeTC5i xax ynjwHeHHafl b Tonxax B, C, J, a xax oxpyrnaa b Tonxax A, E, F, G. 
Y HnMcj)bi nepnTpeMa Bcema ynJiHHeHHaa, ho ocoOeHHO b Tonxax B, C, F. KpynHbie 
pa3Mepbi nepnTpeMbi HHMc})bi b Tonxax A—C, F conpoBOxcnaiOTCH OonbiunM xonnnecTBOM 
xpaeBbix nop (b cpenHeM Gojiee 25), hto jierxo noncHHTaTb Ha Mnxpocxonnnecxnx 
npenapaTax (TaOn. 5). 


BHyTpHBH < aoeaH TaKCOHOMHHecKan nwJjtljepeHUHauHH Ixodes crenulatus 

B CBeTe TeppHTOpHaJIbHbIX H X03HHHHbIX CBH3CH 

C no 3 nunn BHyTpnBnnoBon TaxcoHOMnnecxon Anc^c^epeHunaunn y nxconoBbix xnemen 
(OnnnnnoBa, 2000) Mbi paccMaTpnBaeM xaxcnyio coBOxynHOCTb BbiOopox hjih OTnenbHyio 
BbiOopxy, o6o3HaHeHHyio Ha pncyHxe n b Ta6n. 1—5 naTHHCXHMH OyxBaMn, b xanecTBe 
Mopcjxyrnna. Ot Bbine/ieHna nonBnnoB Hac ynepxcnBaeT xax HenocTaTOHHbin oxBaT apeana 
/. crenulatus MaTepnajiOM, Tax n noHTn ncxjnonnTejibHO MopcjDOMeTpnHecxnn xapaxTep 
BHyTpnBHflOBbix nnc{}({}epeHUHa.nbHbix npn3HaxoB, xota n nMeiomnx corjiacoBaHHyio TeH- 
neHunio y Bcex axTHBHbix <J>a3. ripn stom reorpacjDHHecxne pa3JiHHHfl npocnexcnBaioTCfl 
6o/iee HanexcHO no aOco/noTHbiM pa3MepaM opraHOB (Gojibme npn3HaxoB TpaH3HTHoro 
xapaxTepa c onnHaxoBon TeHneHunen n Bbime CTeneHb CTaTncTnnecxon nocTOBepHOCTH 
nx pa3nnnnn), Toma xax no cooTHOiueHHflM pa3MepoB opraHOB ohh BbipaxceHbi c/ia6ee 
(npn3HaxoB TpaH3HTHoro xapaxTepa Mano, 3anacTyK) nx TeHneHuna no xony OHToreHe3a 
HapymeHa, a CTeneHb nocTOBepHOCTH Hnxce). 

3necb yMecTHO OTMeTHTb, hto HexoTopbie MopcjDOTnnbi ccjDopMnpoBaHbi coBOxynHOCTA- 
mh BbiOopox (G) n/in OTnenbHbiMH BbiOopxaMn (A, B, E, F, J), nponcxonflmnMH n3 pa3Hbix 
cOopoB n 06'beflHHeHHbiMH 3a HenMeHneM CTaTncTnnecxn aocTOBepHbix pa3JinHnn. Flpn 
3TOM HeOAHOpO^HblMH MOryT 6bITb TOHXH cOopOB, BH^bl X035ieB HJIH BpeMX (ce30H, TO,a) 

cOopoB (c. 267 n 269). 

C/ieayeT no^HepxHyTb HepaBH03HaHHyio CTeneHb pa3JinHnH Bbme/ieHHbix Mopcj)OTnnoB 
Ha npoT^xceHnn Bn^OBoro apeana, He Bcerna cooTBeTCTByiomyio nn3'bK)HxunaM nnn, 
HaoOopoT, TeppnTopnanbHon 6jin30CTn npn OTcyTCTBnn cymecTBeHHbix npnponHbix npe- 
rpan. HexoTopbie Mopcj)OTnnbi Gojiee aOeppaHTHbi; HexoTopbie pa3/iHHaiOTCfl Bcero no 1—2 
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npH3HaicaM. flpyrHMH cjiOBaMH, BHyTpnBHAOByio AHcjjcjjepeHunauHio He Bcema mojkho 
o6i>3iCHHTb 3a cneT TOJibKo reorpacjjHHecxnx cjjaxTopOB. HanpHMep, b npeAenax eBponen- 
CXOH AH3T>IOHXTHBHOH TeppHTOpHH MOpcjjOTHnbl CO CpeAHepyCCXOH B03BbIUieHH0CTH (B, 
C) pe3Ko OTJiHHaiOTca Apyr ot Apyra, Toma xa k 6ojiee y^ajieHHbie — H3 ee ioro-BOCTOHHbix 

OTpOrOB (C) H H3 AOAHHbl p. YpaJI (E) - HMeiOT TOJIbKO OAHH AHCjxjjepeHUHaAbHblH 

npH3Hax, BbipaxceHHbiH OAHOBpeMeHHO y caMKH h HHMcJ)bi. IlonojiHeHHe MaTepnajia 
ahhhhohhoh c£)a30H, paBHO h yBennneHHe oO^eMa Bbi6opOK b jiynuieM cjiynae noATBepAnnn 
6bl 3TO pa3JIHHHe, HO He BHeCJIH 6bl HOBbIX. CaMOCTOilTejlbHOCTb AByX nOCJie^HHX 
MOpcjDOTHnOB npHHflTa HBMH Ha OCHOBaHHH HaJIHHHH pa3AHHHH no pa^y npH3HaKOB TOJIbKO 
no caMKe hjih mnbxo no HHMcjje. 

YHHTblBaa HOpHblH o6pa3 XCH3HH H TeCHbie 6nOAOrHHeCXHe B3aHM00TH011ieHH3! c 
X035WH0M, nonpo6yeM oueHHTb nonyneHHbie AaHHbie o BHyTpnBHAOBOH AHcjxjjepeHunauHH 
I. crenulatus He mnbxo c no3Hunn TeppnTopnanbHbix, ho h xo35MHHbix CB5nen. 

Apeaji I. crenulatus nonra Bceueno BnncbiBaeTCfl b nnencToueH-ronoueHOBbiH apeaji 
cypKOB po,aa Marmota Blumenbach, 1779 b IlajieapKTHKe. H3yneHHbie hbmh Bbi6opKH 
I. crenulatus BnncbiBaiOTCfl b oGnacTb pacnpocTpaHeHHfl bhaob rpynnbi M. bobac — 
M. bobac, M. baibacina, M. sibirica. JIornHHO npeAnonoxcnTb, hto BHyTpHBHAOBaa reor- 
pacjjHHecxaa AHcjxjjepeHunauHfl I. crenulatus uuia conpsnxeHHO c MHxposBomouneH oc- 
HOBHbix xo35ieB — bhaob rpynnbi M. bobac. AHajiH3 jiHTepaTypHbix AaHHbix (rpoMOB h 
A p., 1965; CypKH..., 1978; Bh 6 hkob, 1989, h Ap.) noxa3biBaeT mnpoxHH cnexTp 
MexcBH^OBbix h BHyTpHBHflOBbix ocoOeHHocTen sxojiothh h noBefleHHfl b rpynne 
M. bobac. OAHaxo HaM He yaanocb BbWBHTb y pa3Hbix bhaob stoh rpynnbi cymecTBeHHbix 
OTAHHHH B yCTpOHCTBe H MHKpOKJIHMaTe THe3AOBbIX HOp, 3. TaX)Ke B Ce30HHbIX H 
JiaH^niaC^THblX 3aXOHOMepHOCT5IX pHTMOB aKTHBHOCTH, C KOTOpbIMH MOXCHO 6bIJIO 6bl 
CB5i3aTb BHyTpHBH^OByio AH(}x})epeHUHauHK) I. crenulatus. Cxopee Bcero, Taxne otahhha 

HMeiOTCJI, HO He HOC5IT AHCXpeTHOrO XapaKTepa. M TOraa HX HHAHXaTOpOM MOXeT 
cnyxcHTb TaKcoHOMH5i 3 toh rpynnbi. IlosTOMy npeACTaBjiaeTca uejiecoo6pa3HbiM npoaHa- 
JIH3HpOBaTb BHyTpHBHAOByiO AH(}x})epeHUHaUHK) I. crenulatus Ha (}X)He TaXCOHOMHHeCXOH 
npnHajiJiexcHOCTH xo3aeB h hctophh c}x)pMHpoBaHH5i hx apeanoB. Hnxce Mbi onnpaeMCfl 
Ha TaKCOHOMHHecKne CB5I3 H b stoh rpynne, oOocHOBaHHbie b MOHorpacjjHH H. M. TpoMO- 
Ba c coaBT. (1965), coAepacamen Taxxce CBeAeHHfl 06 ncxonaeMbix nnencToueHOBbix 
BHflax. 

B npeAenax eBponencxon ah3t 3 k)hxthbhoh TeppHTopnn I. crenulatus HMeeT HepaB- 
H03HaHHbie xo35iHHHbie CB5I3H. CaMbie 3ana^Hbie H3 nccneAOBaHHbix MopcjxyrnnoB pac- 
npocTpaHeHbi Ha TeppHTopnnx (EeccapaOcxaa B03BbimeHH0CTb, A; 3anaAHbie OTporn 
CpewepyccKOH B03BbimeHH0CTH, B), me cTenHon cypox (6an6ax) M. bobac b HacTon- 
mee BpeMJi HCTpeOneH h I. crenulatus napa3HTnpyeT Ha xnmHbix MAexonHTaiomHx, 
oco6eHHO 3HMocn5imHx. Ho no6jiH30CTH 6an6ax o6nTaji eme b nepBoil nojiOBHHe 
XVIII b. (ao 51° c. in. Ha YxpanHe) hjih coxpaHHnca h b HacTonmee BpeMa jinuib 
omejibHbiMH kojiohh 5 imh (BopoHexccxa^ o 6 ji. — KaMeHHaa CTenb). Yxce sth CBe^eHHa 
roBop^T o tom, hto peueHTHbix xo3^eB I. crenulatus Ha jiaHHOH TeppHTopnn Hejib3a 
CHHTaTb HCKOHHbiMH. K TOMy xce H3BecTHbi no3jiHenjieHCTOueHOBbie-rojioueHOBbie najie- 
OHTOJiornHecKHe HaxojiKH cypxa c o 6 uihphoh TeppHTopnn k 3anajiy ot YpajibCKHx rop 
BnjiOTb ao cpeAHero TeneHHa PeiiHa Ha ceBepe h HnxcHeAyHaHCKOH HH3MeHHOCTH Ha lore. 
HcKonaeMbie eBponencKne M. bobac hmcjih nepTbi cxoACTBa xax c xa3axcKHM noABH- 
AOM — M. b. schaganensis Bazhanov, 1930, Tax h c bhabmh M. himalayana (Hodgson, 
1841) h M. baibacina. Mojkho CHHTaTb, hto noBceMecTHoe nacTHHHoe napa3HTHpoBaHne 
I. crenulatus Ha xnmHbix MAexonHTaiomHx b pe3ynbTaTe xoHTaxTOB xnmHnx-xcepTBa 
nocnyxcHAO npeaAanTaunen aji^i ocBoeHHH xnmHbix MAexonHTaiomHx b xanecTBe ochob- 
Hbix xo35ieB no Mepe Hcne3HOBeHH^ cypxoB rpynnbi M. bobac Ha 3anaAe ero apeana. 
CnocoOHOCTb I. crenulatus x oneHb ObiCTpoMy ocBoeHHio hobmx xo3aeB AeMOHCTpnpyeTca 
MHoroxpaTHO AOxyMeHTanbHO 3acj3HXcnpoBaHHbiM napa3HTHpoBaHneM Bcex <J>a3 I. crenu¬ 
latus Ha eHOTOBHAHOH co6axe — Nyctereutes procienoides , axxAHMaTH3auna xoTopon b 
EBpone Hananacb b Pocchh b 1934 r. (H3yneHHbie hbmh BbiOopxn H3 3anaAHbix OTporoB 
CpeAHepyccxon B03BbiuieHH0CTH; BeccapaGcxa^ B03BbimeHH0CTb — YcneHCxaa, 1987). 
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KaK OTMeneHO Bbiiue, Ha BpHTaHCKHx o-Bax, rue HaceueHHe xnmHbix MueKonHTaiomHx 
nouBepaceHO cnubHOH peuyKUHH b pe3yjibTaTe xo3HHCTBeHHOH ueaTeubHOCTH neuoBeKa, 
I. crenulatus nepemeu k MaccoBOMy napa3HTHpoBaHHio Ha uoMaumeH co6aKe (Arthur, 
1963). 

06a 3anauHbix MopcJxrrHna (A, B) xapaKTepH3yiOTCfl HaH6ojibLUHMH b apeaue pa3Me- 
paMH npH BbICOKOH CTeneHH UOCTOBepHOCTH pa3JlHHHH no MHOrHM npH3HaxaM TpaH3HTHOrO 
xapaKTepa no othoihchhio ko bccm ocTajibHbiM MopcjxrrHnaM. Tor.ua xa k upyr ot upyra 
3th 3anauHbie MopcJxrrHnbi pa3UHHaiOTCfl no MeHbineMy HHCuy npH3HaK0B TpaH3HTHoro 
xapaKTepa, ho Bee ace hctko (Ta6u. 1, 2). 

BoCTOHHbie MOpc})OTHnbI eBpOneHCKOH UH3T>K)HKTHBH0H TeppHTOpHH (C-E) HaxOUflTCfl 

b npeueuax peueHTHoro apeaua HOMHHaTHBHoro nouBnua M. bobac bobac (Muller, 1776). 
Bee HCCueuoBaHHbie BbidopKH — c 3Toro xo3fl hhb. Ha3BaHH0H rpynne Mopc})OTHnoB 
CBOHCTBeHHbl pa3UHHHfl TpaH3HTH0T0 XapaKTepa OT 3anaUHbIX MOpcf)OTHnOB (A, B) nOHTH 
no BceM npH3HaKaM H3 nncua a6couiOTHbix pa3MepoB, npoflBUsnomHM «nepenau» b CTopoHy 
yMeHbmeHHH, HO MHHHMaUbHOe HHCUO pa3UHHHH OT MOpcjDOTHnOB H3 a3HaTCKHX UH3T>K)H- 
KTHBHblX TeppHTOpHH (F, G, H, J). Mopc£)OTHnbI H3 CTpeUbUOBCKOH CTenH (C) H H3U0UHHbI 
p. Ypau (E), HecMOTp^ Ha hx yuaueHHOCTb, pa3UHHaioTCfl TOUbKO no ouHOMy npH3Haxy 
TpaH3HTHoro xapaKTepa (Ta6u. 2). 

TaKHM o6pa30M, Han6ouee pe3Kaa rpaHnua MopcJ)OMeTpHHecKHx pa3UHHHH TpaH3HT- 
hoto xapaKTepa npoxouHT nepe3 CpeuHepyccKyio B03BbimeHH0CTb h coBnauaeT c nepe- 
xouom napa3HTnpoBaHHH /. crenulatus Ha xHmHbix MueKonHTaiomHx. 3a TaKCOHOMHHec- 
khmh pa3UHHH5iMH xo3aeB (cypKH—xnmHbie) KpoiOTCH MHorHe SKOuorHHecKHe h noBe- 
ueHHecKHe hx pa3UHHHa (He CTOub ruyOoKaa h MeHee npououacHTeubHaa cnanKa, 
bo3mo)kho h MeHee coBepmeHHaa rHe3U0Baa KaMepa c MeHee HHBeunpoBaHHbiM ce30HHbiM 
TeMnepaTypHbiM peacHMOM y xnmHbix MueKonHTaiomHx) h ecTecTBeHHO c})H3HOuorHHec- 
KHe H 6H0XHMHHeCKHe XapaKTepHCTHKH 3eueH0HUHbIX CypKOB H nUOTOHUHbIX XHLUHblX 
MUeKOnHTaK)UlHX. 

Mopcfxyrnn h3 ceBepoKa3axcTaHCKoro H30uaTa apeaua /. crenulatus — H3 uouhhm 
p. Hluhm (F) — HMeeT npeoGuauaiomne cbh3h TaKace c HOMHHaTHBHbiM nouBHuoM 6an6a- 
Ka. Ho b norpaHHHHbix c uouhhoh HnjHMa panoHax Ka3axcKoro MeuKOConoHHHKa HMeeTca 
h cepbin cypoK, napa3HTHpoBaHHe Ha kotopom nacTH nonyuaunn /. crenulatus HCKUiOHHTb 
HeUb3H. flaHHblH M0p4)0THn, npaKTHHeCKH He HMen pa3UHHHH OT BOCTOHHOeBpOneHCKHX 
M0p(^30THn0B C, E (h ua^ce TOUbKO no OUHOH (J)a3e OT D) H npH HaUHHHH pa3UHHHH nOHTH 
no BceM npH3HaxaM TpaH3HTHoro xapaKTepa ot HanOouee 3anauHbix eBponencKHx Mop- 
4)OTHnOB (A, B), UOCTaTOHHO BeCKO OTUHHaeTCH H OT MOpc|)OTHnOB H3 6ouee BOCTOHHbIX 

h30uhtob (G, H, I, J) (Ta6u. 1, 2). 

B0CT0HH0a3HaTCKHe MOpc})OTHnbI pacnpeueUHIOTCH no 3 UH3T>K)HKTHBHbIM TOpHblM 
TeppHTopH^M apeaua /. crenulatus. 

Mop^OTHn H3 xp. TepcKen-AuaTay (G) napa3HTHpyeT Ha nouBHue ceporo cypxa 
M. baibacina centralis (Thomas, 1909), LimpoKO pacnpocTpaHeHHOM b TaHb-UIaHe. 
CueuyeT oTMeTHTb, hto stot MopcjDOTnn H3yneH no 2 coBOKynHOCTHM Bbi6opoK, KOTopbie 
npoHcxouflT H3 2 pa3o6meHHbix ToneK xp. TepcKen AuaTay — H0B0B03HeceH0BCKHx 
CbipTOB (3000 M Hau yp. M.) H CeBepO-BOCTOHHbIX CKUOHOB B OKpeCTHOCTflX r. HapbIHKOU 
(2500 m Hau yp. m.) — h o6i>euHHeHbi Ha tom ocHOBaHHH, hto Bee 3HaneHHfl npH3HaKOB 
He HMeiOT CTaTHCTHHeCKH UOCTOBepHbIX pa3UHHHH. K03C}x})HUHeHTbI BapnaitHH Bcex 
npH3HaKOB y 06'beuHHeHHbix coBOKynHOCTen BbiOopoK yKuaubiBaiOTca b uHana30H TaKOBbix 
y Bcex ocTaubHbix H3yneHHbix Bbi6opoK (Ta6u. 1, 2). Mopc})OTHnbi H3 3a6aHKauba (I, J) 
HaxouflTCH b npeueuax pacnpocTpaHeHHa HOMHHaTHBHoro nouBHua Tap6araHa M. sibirica 
sibirica (Radde, 1862). tohkh H b 3aauTancKon To6h HeT euHHoro mhchhh o bhuoboh 
npHHauueacHOCTH o6nTaiomHx 3uecb cypKOB. B npeueuax rpynnbi BOCTOHHoa3HaTCKHx 
MOpcJ)OTHnOB npOCUeaCHBaiOTCfl HeTKHe pa3UHHHH no MHOTHM npH3HaKaM TpaH3HTHOTO 
xapaKTepa Meacuy TaKOBbiMH H3 TaHb-UIaHfl h 3a6anKauba h cruaaceHHbie (KOTopbie motuh 
6bi 6biTb erne 6ouee cruaaceHbi npn nouKuioHeHHH caMKH) — Meacuy MopcJ)OTHnaMH c 
Ka^KUOH H3 3THX UH3T>K)HKTHBHbIX TeppHTOpHH, C OUHOH CTOpOHbl, H H3 3aaUTaHCKOH 

To6h — c upyroH (Ta6u. 1,2). 
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3AKJHOHEHHE 


Oco6eHHOCTb BHyTpHBHAOBOH TaKCOHOMHHecKOH AHcfx^epeHUHaunn /. crenulatus no 
cpaBHeHHK) c ApyrnMH BHAaMH 3Toro poaa — /. ricinus (L., 1785), I. persulcatus Sch., 
1930, H3yHeHHbiMH HaMH no toh >xe MeTOAnxe n noApa3AeAeHHbiMH Ha Mopc|)OTHnbi, 

COCTOHT B TOM, HTO nepBblH BHA XapaXTepH3yeTC5I 3HaHHTeJlbHbIM KOJIHHeCTBOM TaKHX 
MOpcJ)OMeTpHHeCKHX npH3HaKOB, KOTOpbie npOHBJIHHDT CTaTHCTHHeCKH AOCTOBepHbie pa3- 
AHHH5I C eAHHOH TeHAeHUHeH paBHO Ha Bcex aKTHBHbIX (J)a3ax OHTOreHe3a (TpaH3HTHO). 
XlHc|)c|)epeHUHajibHbie MopcjDOMeTpnHecxne npn3Haxn TpaH3HTHoro xapaxTepa BXAionaiOT 
aOcojnoTHbie pa3Mepbi, nponopunn, OTpaxcaiomne cJ)opMy opraHOB, n HexoTopbie Apyrne 
HHAeKCbi. Mopc|)OTHnbi I. crenulatus Tax xce, xa k h TaxoBbie /. ricinus n /. persulcatus , 
HMeiOT AHc|)c|)epeHUHaAbHbie npH3HaxH h Ha OTAeAbHbix (£a3ax. 

B OTHOineHHH npH3HaxoB TpaH3HTHoro xapaxTepa c eAHHOH TeHAeHunen b OHToreHe3e, 
t. e. b OTHOineHHH pa3AHHHH Mop(J)OTHnoB no cooTBeTCTByioinHM npH3HaxaM cpa3y Ha Bcex 
(£a3ax, AorHHHO npeanoAOxcHTb, hto Taxoe cooTBeTCTBHe He CAynanHO, a sboaiouhohho 
3axpenneHO. B TaxoM o6i>eMe TpaH3HTHbin xapaxTep CTaTHCTHHecxn AOCTOBepHbix pa3AH- 
hhh Mopc|)OMeTpHHecxHx npH3HaxoB b apeane He yaanocb ycTaHOBHTb y Apyrnx bhaob, 
noApa3AeneHHbix Ha Mopc|)OTHnbi. 

I. crenulatus 3aHHMaeT cpeAH 7 bhaob, xoTopbie BXAiOHaiOT napa3HTOB c nacTOniuHbiM 
noACTeperaHHeM [I. ricinus — OnAHnnoBa, llaHOBa, 1997, 1998a; /. pavlovskyi — Oh- 
AHnnoBa, llaHOBa, 19986; Dermacentor marginatus (Sulzer, 1776) — OnnnnnoBa, He- 
MHpxo, 1999], HopHbiM noACTeperaHHeM ( Haemaphysalis erinacei — OnAHnnoBa h Ap., 
1993), a Taxxe c xoM6HHaunen nacTOnmHoro h HopHoro noACTeperaHHfl Ha npoTfl>xeHHH 
)XH3HeHHoro unxna ( Hyalomma asiaticum Sch. et Schl., 1929 — OnAHnnoBa h Ap., 1995), 
oco6oe MecTO b cnny xosboaiouhh c ocHOBHbiMH xo35ieBaMH — naAeapxTHHecxHMH BHAaMH 
poAa Marmota. Pe3ynbTaTbi xosboaiouhh npoflBAfliOTCfl He TOAbxo b coBnaAeHHH apeaAOB, 
npenMymecTBeHHOM oGhtahhh b Hopax Toro hah hhoto BHAa cypxoB, bo B3anMoaAanTa- 
unax x<H3HeHHbix uhxaob napa3HTa h xo3HHHa, ho h b conocTaBHMOCTH Ancfxf)epeHUHauHH 
MopcJ)OTnnoB c reorpa^HHecxHM acnexTOM 3aMeHbi bhaob rpynnbi M. bobac hah *e 
noAHbiM BbinaAeHHeM cypxoB H3 xpyra xo35ieB h nepexoAOM napa3HTnpoBaHH5i Ha xnmHbix 
MAexonHTaioinHx. llpn stom Han6oAee pe3xaa CTeneHb Mopc^onorHHecxnx pa3AHHHH 
MexcAy MopcJ)OTHnaMH coBnauaeT c noAHbiM nepexoAOM napa3HTnpoBaHH5i Ha xnmHbix 
MAexonnTaiomHX, npoH30LueAiHHM OTHOCHTeAbHO HeAaBHO — b no3AHeM nnencTOueHe-ro- 
AOUeHe. B03M0)KH0, 3TO o6yCAOBAeHO TeM, HTO 3a TaXCOHOMHHeCXHMH pa3AHHHHMH X03HeB 
(cypxn—xHmHbie) xpoiOTCH MHorne pa3AHHH5i cpeAbi aaa I. crenulatus , paccMOTpeHHbie 
Bbime. 

Han6oAee BepoaTHO, hto apeaA I. crenulatus cjDopMnpoBancfl b no3AHeM nnnoueHe- 
nnencTOueHe 3a cneT npoABnxceHHH H3 ropHon UeHTpanbHoa3naTCXOH o6AacTH Ha 3anaA 
BMecTe c npoueccoM CTaHOBneHna bhaob poAa Marmota rpynnbi M. bobac. Eonee OoraTbin 
bhaoboh cocTaB h npouecc TaxcoHOMHHecxnx npeo6pa30BaHHH b rpynne M. bobac b 
nnencTOueHe Ha eBponencxo-xa3axcTaHCXo-CH6npcxoH TeppHTopnn apeana noATBepxcAeH 
naneoHTonornen (TpoMOB h Ap., 1965). Ha stoh TeppHTopnn HCTopna c|)opMHpoBaHH5i 
coBpeMeHHbix apeaAOB bhaob rpynnbi M. bobac 6bina TecHO CBfl3aHa c B03HHXH0BeHneM 
h pa3BHTneM nocTrnflunanbHbix AaHAina(J)TOB (3nMHHa, TepacnMOB, 1980). Ha ocHOBaHHH 
COBOXynHOCTH AaHHbIX MeXCBHAOBOH H BHyTpHBHAOBOH TaXCOHOMHH (BXAIOHafl HCXonaeMbie 
c|)opMbi), bo3mo)xhocth rn6pHAH3aunH, HanpHMep M. bobac h M. baibacina , b 30He 
CHMnaTpnn b Ka3axcxoM MeAxoconoHHnxe, h HexoTopbix Apyrnx c|)axTOB b OTHomeHnn 
rpynnbi M. bobac cymecTByeT eAHHOAyniHoe MHeHne o tom, hto npouecc BHAOo6pa30BaHH5i 
b Hen npoAOAxaeTCH h b HacToamee BpeMA. H3 Apyrnx cfiaxTOB, noBAHABinnx Ha 
cj3opMHpoBaHne apeana I. crenulatus , cneAyeT OTMeTHTb poAb xnmHbix MAexonnTaiomHX 
n aHTponoreHHbie B03AencTBHA. XmuHbie MAexonnTaiomHe, noABepxceHHbie pa3AHHHoro 
poAa MnrpauHHM, HMeioiune cxoAHoro c cypxaMH Tnna coOcTBeHHyio Hopy hah ncnoAb3y- 
loiune nyxcne Hopbi cpeAHero AnaMeTpa, cbirpaAH, BepoflTHO, n, xax noxa3aHO Bbime 
(c. 265, 267, 275, 276), npoAonxcaiOT nrpaTb cymecTBeHHyio poAb He TOAbxo b c|)opMHpo- 
BaHHH apeaAa, ho h b nepeMeuiHBaHHH nonynflunn /. crenulatus (ot oahoh xoaohhh 
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cypKOB k Apyron). rio^TOMy BHyTpHBHAOBan AHcJ)cjDepeHUHauHa /. crenulatus , no-BHAHMO- 
My, Majio 3aBHCHT ui raKoro H3onHpyiomero cj^aKTopa, KaK Hopa xo3flHHa. 06 stom 
CBH^ eTejibCTByeT iiohth nojiHoe coBnaAeHHe MopcjDOMeTpHHecKHX, cneTHbix h Apyrnx 
Mop<f>ojiorHHecKHx noKa3aTejieH b 06 'beAHHeHHbix no stoh npnnHHe BbiGopxax (c. 267, 
269), OTHOcjnuHxcfl k oTCToamHM TOHKaM c 6 opa Aaxce b ropHbix naHAiuacjrrax TaHb-UIaHa, 
a Taxxce c 6 opaM b pa3Hbie roAbi, c pa3Hbix xo3neB n t. a. AHTponoreHHbie B03AeHCTBHn 
CKa 3 ajincb Ha apeane I. crenulatus Taxxce HeoAH03HaHHo: c oahoh ctopohm, pacnamica 
CTenen hjih Bbinacbi, yp6aHH3auHn h Ap. coKpaTHjiH o 6 jiacTH pacnpocTpaHeHna cypxoB, c 
Apyron, Kax noKa3aHO Bbirne, — napa3HTHpoBaHHe Ha AOMamHen co 6 aKe, HHTpoAyKitHn 
noTeHUHajibHbix xo3neB h t. n. MoryT cnocoOcTBOBaTb pacuinpeHMio apeana napa3HTa (npH 
HaJIHHHH AOCTaTOHHbIX npnpOAHblX yCJIOBHH) BnJIOTb AO yp6aHH3HpOBaHHbIX TeppHTOpHH. 

Pe3K)MHpya Bee MaTepnanbi CTaTbH, npHXOAHM k 3aKJiK)HeHHK), hto BHyTpnBHAOBan 
TaKcoHOMHHecKaa CTpyKTypa /. crenulatus , Bbipaxcaiomancn b cymecTBOBaHHH Ha npoTaxce- 
hhh apeana CTaTHCTnnecKH AOCTOBepHO pa3nHHaiomHxcfl MopcJxyrnnoB, OTpaxcaeT KaK 
reorpac{)HHecKHe ocoOeHHOCTH apeana, Tax h TaKCOHOMHnecKHH acneKT CB5nen c xo3neBaMH. 
Ha eBponeHCKo-Ka3axcTaHCKOH nacTH apeana xapaKTep pa3nnHHH MopcjxrrHnoB HanOonee 
pa3HOo6pa3eH: ot b 3HaHHTenbH0H Mepe a6eppaHTHbix 3anaAHbix, btophhho cBjnaHHbix 
napa3HTHpoBaHHeM c xnmHbiMH MneKonHTaiomHMH, ao oneHb He3HaHHTenbH0 pa3nnHHMbix 
BOCTOHHbix, napa3HTHpyiomHX Ha CTenHOM cypKe. BnnnHHe Ha CTeneHb pa3nnHHn Mopcjx)- 
THnoB reorpac{)HHecKoro cJiaxTopa yxoAHT 3Aecb Ha BTopon nnaH. Ha ueHTpanbHoa3HaTCKOH 
TeppHTOpHH apeana /. crenulatus pa3nnHHH MopcjxDTHnoB ctoat npnMepHO b OAHHaKOBOH 
3aBHCHM0CTH KaK ot reorpacJiHHecKoro cj^aKTopa, TaK h bhaoboh npHHaAAexcHOCTH ochobhmx 
xo3aeB: ceporo cypKa b TnHb-IUaHe h Tap6araHa b 3a6aHKanbe. 

HccneAOBaHHe noAAepxcaHO rpaHTOM POOH 97-04-50094. 
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INTRASPECIFIC DIFFERENTIATION OF NEST AMBUSHING TICK 
IXODES CRENULATUS (IXODIDAE) 

N. A. Filippova, I. V. Panova 

Key words : Ixodidae, Ixodes crenulatus , geographic variation, intraspecific pattern, morphotype, 
host-parasite relationships. 


SUMMARY 

In four extensive disjunct areas of the distribution range of Ixodes crenulatus Koch, 1844 
complexes of samples in 8 locations, and separate samples in two locations have been studied (fig.). 
Morphological characters (sizes of organs of idiosoma, gnathosoma, legs, as well as some proportions 
of organs), which show statistically significant differences between complexes of samples on all 
corresponding stages of ontogenesis were revealed (tabl. 1, 2). Statistically significant differences 
were determined by Student’s criterion (tabl. 3, 4). We use the term «transit» characters to denote 
these characters if they have to addition a similar tendency at all stages of ontogenesis. Complexes 
of samples showing statistically significant differences of transit characters are considered by us as 
morphotypes. Apparently these differences of morphotypes were formed evolutionally. In European 
disjunct area morphotypes divided into two groups on the basis of the degree of differences: western 
(A, B), and eastern (C, D, E). Degree of differences of morphotypes within each group is low, 
whereas one between of these two groups is high and corresponds to differences of morphotypes A, 
B from all Asian morphotypes (F, G, H, I, J), and of morphotypes C, D, E from Asian ones in 
mountain disjunct areas /. crenulatus (G, H, I, J). At the same time Eastern-European complex of 
morphotypes (C, D, E) is morphologically similar to the morphotype from North-Kazakhstan disjunct 
area (F). All Asian morphotypes have high degree of differences one from the other. Species of the 
genus Marmota are initial hosts of I. crenulatus , they retain the main role as hosts in Eastern-European 
and Asian morphotypes: C, D, E, F — M. bobac bobac (Muller, 1776), G — M. baibacina centralis 
(Thomas, 1909), I, J — M. sibirica sibirica (Radde, 1862). The most aberrant in all characters 
morphotypes are the ones inhabiting European areas (A, B), where marmotes are exterminated. These 
morphotypes parasitize on hibernating carnivores. 
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Bic/ieu/ca k cm. H. A. Oununnoeou, M. B. IJanoeou 



Ta6iiHua 1 

reorpa(j)HHecKafl H3MeHHHBOCTb abcojnoTHbix pa3MepoB HeKOTOpbix opraHOB cbmkh, HHM(j)bi h jihhhhkm Ixodes crenulatus (mkm) 
Table 1. Geographic variation of absolute sizes of some organs of female, nymph, and larva of Ixodes crenulatus (mcm) 
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5. fljiHHa II—III qjie- 



D 

F 



BC E G 

J 



ABCD 

F J 



hhkob najibn 

9 

12 

364 

15 4.4 

4.2 

11 

381 

17 

5.1 

4.4 

50 

370 

16 2.3 

4.4 





ABC 

FGHI 



AB E G 

IJ 



AB EF J 




N 

13 

208 

6 1.7 

3 

20 

215 

7 

1.5 

3.2 

50 

220 

8 1.1 

3.6 









AB 

G 

J 



B 

F H 




L 





7 

122 

3 

1.1 

2.3 

60 

131 

4 0.5 

3.1 


6. fluMHa rnnocTOMa 



AB D 




AB 





AB D 





9 

12 

322 

13 3.6 

3.9 

11 

324 

16 

4.8 

4.9 

50 

320 

14 1.9 

4.3 





ABC 

GHI 



ABC 

GHI 



AB EF H J 




N 

16 

185 

6 1.4 

3 

15 

189 

4 

1 

2.1 

45 

197 

6 0.9 

2.9 









AB 

GH J 



AB 

F H 




L 





5 

105 

2 

0.9 

1.9 

41 

114 

3 0.5 

2.9 


7. IllHpHHa rnno- 



AB 

G J 



AB 


J 



AB 1 

E 



CTOMa 

9 

8 

163 

6 2.1 

3.7 

9 

160 

7 

2.3 

4.3 

42 

155 

8 1.2 

5.1 





ABC 

HIJ 



AB 


IJ 



ABC 

HIJ 




N 

19 

102 

4 0.8 

3.5 

22 

104 

4 

0.9 

3.7 

57 

102 

4 0.5 

4 









AB 

G 




AB 

F H J 




L 





5 

60 

1 

0.4 

1.6 

44 

63 

2 0.3 

3.3 


8. fliiHHa jianKM I 



BC 

J 



BC 


J 



ABC 

J 




9 

12 

554 

30 8.6 

5.4 

11 

558 

21 

6.5 

3.8 

50 

561 

22 3 

3.8 





AB 

G 



AB 


J 



AB 

E J 




N 

12 

291 

11 3 

3.7 

26 

295 

9 

1.8 

3.2 

49 

300 

11 1.6 

3.6 









AB 

G 




AB 

F H J 




L 





2 

197 

2 

1.1 

0.8 

46 

211 

7 1 

3.2 




ripM3HaK 

3aajiTaHCKan ro6a 
(H) 

i!_ 

3anaaHoe 3a6anKajibe 

(I) 

BocroHHoe 3a6aHKa.ibe 

(J) 

n 

X 

Sx 

Sx 

V 

n 

X S x S x 

V 

n 

X 

Sx 

Sx 

V 

1. fljiMHa cKyryMa 











B D 

F 



co CKanyjiaMH 

9 









25 

988 

53 10.7 

5.4 




B 


J 



BC 



ABC EFGH 




N 

18 

512 

23 

5.4 

4.5 

9 

499 25 8.4 

5 

17 

489 

15 

3.6 

3 




AB 

G 

J 






B 

GH 




L 

7 

296 

10 

3.6 

3 2 




21 

305 

8 

1.8 

2.8 

2. CyMMa anaMeTpoB 











AB D 

F 



nepHTpeMbi 

9 









25 

426 

36 

7.2 

8.4 




AB E 

: G 




AB G 



ABC I 

SF H 




N 

25 

195 

19 

3.6 

9 1 

9 

186 11 3.8 

6.1 

29 

177 

11 

2.2 

6.4 

3. fljIMHa THaTOCOMbl 











ABCD 

FG 



CHM3y 

9 









25 

639 

35 

7 

5.5 




AB E 


J 



BE J 



ABC 

FGHI 



N 

21 

398 

10 

2.2 

2 5 

9 

405 15 7.4 

4.7 

27 

383 

13 

2.4 

3.3 




AB 

G 







AB 

FG 




L 

7 

219 

7 

2.6 

3 1 




25 

220 

8 

1.6 

3.6 

4. IIlHpHHa THaTOCO- 











AB DE G 



MbI CHM3y 

9 









25 

369 

18 

3.7 

5 




BC 

G 




B 



AB 

F H 




N 

21 

235 

9 

2 

3 9 

4 

235 7 3.7 

3.2 

27 

228 

8 

1.6 

3.6 




AB 

G 







AB 

G 




L 

4 

136 

5 

2.5 

3.6 




38 

139 

4 

0.7 

3.2 

5. fljiMHa II—III HJie- 











AB D 

FG 



hmkob najibn 

9 









25 

358 

19 

3.9 

5.4 




AB E 


J 



AB EF J 



ABC 

FGHI 



N 

20 

218 

10 

2.2 

4.5 

9 

221 6 1.9 

2.6 

23 

210 

6 

1.2 

2.7 




AB 

G 

J 






AB 

F H 




L 

5 

125 

3 

1.2 

2.1 




19 

130 

3 

0.8 

2.6 

6. fljiMHa rMnocTOMa 











AB D 





9 









25 

321 

18 

3.7 

5.7 




ABC EFG 

IJ 



AB EF H J 



ABC 

GHI 



N 

23 

194 

6 

1.3 

3.2 

7 

202 8 2.9 

3.9 

31 

186 

5 

0.9 

2.8 




AB 

FG 







AB 

F 




L 

7 

110 

3 

1.2 

2.8 




24 

112 

4 

0.8 

3.4 

7. IIlHpHHa rnno- 











ABCDEF 



CTOMa 

9 









18 

154 

4 

1 

2.9 




AB E 

G 

I 



ABC EFGH J 



AB EFG I 




N 

24 

105 

5 

0.9 

4.3 

8 

112 6 2 

5.1 

27 

107 

4 

0.8 

4 




AB 

G 







AB 

G 




L 

7 

61 

2 

0.6 

2.6 




28 

61 

3 

0.5 

4.4 

8. fljiMHa JianKH I 











AB DEFG 




9 









25 

520 

31 

6.1 

5.9 




AB 


J 



AB J 



AB 

FGHI 



N 

25 

298 

12 

2.5 

4.2 

9 

294 6 1.9 

1.9 

20 

288 

9 

2.1 

3.2 




AB 

G 







AB 

G 




L 

7 

196 

4 

1.5 

2 




11 

201 

9 

2.6 

4.3 



npHMenaHHe. 3flecb h b Ta6ji. 2 h 5: n — o6i>eM Bbi6opKH no xaamoMy npM3HaKy, x — cpe/wee jHaneHne, s x — oum6Ka cpe/mero, V — KoatJxJwuHeHT BapnannH, %; 6yKBbi Haa uh(J)poboh cTpoKon — reorpa<|)HHecKHe tohkh, 
KOTOpbIX Bbl6opKH HJIH MX COBOKynHOCTH HMeiOT flOCTOBepHbie paSJIHHHfl B TOHKe, npeACTaBJieHHOM B iiaHHOH KOJIOHKe. 



Ta6;iHua 2 

reorpa(j)HHecKafl M3MeHHHB0CTb coothollichmm pa 3 MepoB HeKOTopbix opraHOB caMKH, HMM(J)bi h jihhhhkh Ixodes crenulatus 
Table 2. Geographic variation of proportion of some organs of female, nymph, and larva of Ixodes crenulatus 



I~IpH3HaK : COOTHOLUeHMe 

beccapaocKaa B03BbiLueHH0CTb 

(A) 

3ana^Hbie OTporn Cpe^He- 
pyCCKOfi B03BbILUeHHOCTM 

(B) 

K)ro-BOCTOHHbie OTporn 
Cpe^HepyccKOM B03BbimeH 

HOCTM (C) 

n x s x 

Sx 

V 

n 

X 

s x 

Sx 

V 

n 

X 

Sx 

Sx 

V 

1. ^MaMeTpOB aHajib- 


BC FG 



A 

DE 

J 



A 

DE 

J 



Horo KOJibua 

9 

25 1.3 0.05 

0 01 

3.6 

24 

1.26 

0.08 

0.016 

6.1 

20 

1.25 

0.06 

0.014 

5.2 



C G 




C G 




AB 

H J 




N 

16 1.17 0.07 

0 018 

6 

18 

1.18 

0.06 

0.015 

5.4 

4 

1.25 

0.05 

0.026 

4.1 



B FGH 



A 

G 

J 









L 

91.1 0.05 

0 016 

4.3 

3 

1.19 

0.02 

0.012 

1.8 






2. XlnaMeTpoB nepM- 


BC J 



A 

EFG 




A 

FG 




TpeMbi 

9 

25 1.22 0.09 

0 017 

7 

24 

1.3 

0.1 

0.02 

7.5 

20 

1.28 

0.07 

0.016 

5.5 



B G 



A 

E GHIJ 




GH 




N 

23 1.37 0.07 

0 014 

5 

18 

1.43 

0.08 

0.019 

5.7 

7 

1.4 

0.06 

0.023 

4.4 

3. ^JIMHbl M UJHpMHbl 


E G 




E G 





E 

J 



maTOcoMbi CHM3y 

9 

25 1.78 0.08 

0 015 

4.2 

24 

1.77 

0.08 

0.016 

4.6 

19 

1.8 

0.07 

0.015 

3.8 



B EFGH J 



A 





B 

EF H J 




N 

25 1.76 0.07 

0 013 

3.7 

9 

1.7 

0.08 

0.028 

4.9 

8 

1.77 

0.06 

0.023 

3.6 



FGH J 




FGH J 









L 

81.7 0.04 

0 016 

2.6 

2 

1.7 

0.01 

0.004 

0.3 






4. /JjIMHbl M LLIMpMHbl 


BC E 



A 

D FG 

J 



A 

D G 

J 



II — III MJieHMKOB 

9 

25 2.15 0.1 

0.021 

4.8 

24 

2.06 

0.09 

0.018 

4.4 

20 

2.08 

0.09 

0.021 

4.5 

najibn 


EF I 




EFG 





EF 





N 

21 2.42 0.09 

0.02 

3.8 

14 

2.48 

0.14 

0.037 

5.6 

10 

2.45 

0.11 

0.034 

4.4 



B FGH J 



A 

FGH J 









L 

32 2.6 0.13 

0.022 

4.9 

3 

2.7 

0.04 

0.024 

1.5 






5. /JjIMHbl M LLIMpMHbl 


B G J 



A 










rMnocTOMa 

9 

18 1.98 0.09 

0.02 

4.3 

21 

2.1 

0.13 

0.028 

6 

17 

2.03 

0.11 

0.026 

5.3 



C GH 



( 

: gh 



AB 

EF 

IJ 




N 

25 1.74 0.06 

0.012 

3.5 

12 

1.76 

0.05 

0.013 

2.6 

8 

1.89 

0.07 

0.027 

4 



GH J 




GH J 









L 

19 1.71 0.06 

0.015 

3.7 

3 

1.68 

0.04 

0.024 

2.5 






6. /Ijimh rMnocTOMa* 

V 

BC EFGHIJ 



A ( 

3 EFGH J 



AB 

E 

I 




N 

25 1.43 0.17 

0.033 

12 

9 

1.22 

0.19 

0.063 

15 

7 

1.74 

0.21 

0.081 

12 



B FGH J 



A 

FGH J 









L 

15 1.48 0.16 

0.042 

11 

2 

1.33 

0.07 

0.046 

4.9 






7. ^JIMHbl M BbICOTbl 


BC G 



A 

DEF 




A 

DEF 




jianKM I 

9 

25 3.34 0.16 

0.033 

4.9 

24 

3.49 

0.19 

0.038 

5.3 

20 

3.48 

0.15 

0.032 

4.2 



B E HIJ 



A ( 

: FG 

I 



B 

G 

IJ 




N 

15 3.1 0.13 

0.034 

4.3 

12 

2.81 

0.13 

0.037 

4.5 

3 

3 

0.1 

0.06 

3.5 



B ' J 



A 

GH J 









L 

8 2.84 0.07 

0.023 

2.3 

2 

2.63 












ripM3HaK : COOTHOLLieHMe 

Cpe^Hee noBOjiacbe 

(D) 

JJojiMHa cpe^Hero TeneHHH 
p. Ypaji (E) 

CeBepo-3ana^Hbie oTpora Ka3ax- 
CKoro MejiKoconoHHMKa (F) 

n x s x Sx V 

n x s x s x V 

n x s x Sx V 

1 . ,n,MaMeTpoB aHajib- 


BC FG 

BC FG 

A DE J 

Horo KOJibua 

9 

23 1.31 0.06 0.012 4.3 

12 1.32 0.07 0.019 5.1 

11 1.25 0.06 0.019 4.9 




G 

G 


N 


22 1.22 0.08 0.016 6.3 

20 1.20 0.07 0.015 5.6 





A G J 


L 



4 1.18 0.04 0.018 3.1 

2. ,n,MaMeTpoB nepn- 


F 

B 

BCD G J 

TpeMbi 

9 

23 1.27 0.09 0.018 7 

12 1.22 0.1 0.03 8.4 

11 1.17 0.08 0.023 6.7 




B 

GH 


N 


16 1.35 0.08 0.019 5.7 

27 1.39 0.1 0.019 7 

3. ^JlMHbl M LUMpMHbl 


E G 

ABCD FG 

E 

THaTOCOMbl CHM3y 

9 

20 1.76 0.06 0.012 3.3 

12 1.68 0.06 0.017 3.5 

11 1.77 0.09 0.028 5.3 




A C GHI 

AC G J 


N 


15 1.66 0.08 0.021 4.9 

10 1.67 0.08 0.025 4.7 





AB G 


L 



5 1.55 0.04 0.016 2.3 

4. A-JIHHbl M LUMpMHbl 


BC E 

A D FG J 

B E 

II —III MJieHMKOB 

9 

23 2.18 0.1 0.021 4.5 

12 2.03 0.08 0.024 4.2 

11 2.15 0.1 0.031 4.8 

najibn 



ABC GHIJ 

ABC GHIJ 


N 


13 2.33 0.06 0.017 2.6 

18 2.29 0.12 0.028 5.2 





AB GH J 


L 



7 2.3 0.06 0.024 2.7 

5. ^JLMHbl M LUMpMHbl 





rnnocTOMa 

9 

7 2.06 0.1 0.04 5.1 

8 1.99 0.14 0.05 7.1 

9 2.04 0.09 0.03 4.4 




C G 

C GH 


N 


14 1.75 0.21 0.057 12 

11 1.78 0.06 0.02 3.6 





H J 


L 



5 1.75 0.06 0.025 3.2 

6. ^jlmh rnnocTOMa* 



ABC FG IJ 

AB E I 


N 


10 1.99 0.27 0.086 13 

9 1.75 0.18 0.06 10.4 





AB H 


L 



5 1.72 0.14 0.062 8.2 

7. ^JLMHbl M BbICOTbl 


BC FG J 

BC G 

BCD G 

jLanKM I 

9 

23 3.28 0.12 0.025 3.6 

12 3.33 0.23 0.067 7 

11 3.39 0.09 0.027 2.7 




A FG I 

B E GHIJ 


N 

' —-n i- ... , i ..■■■in . —~i 

9 2.83 0.19 0.063 6.6 

15 3.02 0.17 0.043 5.5 




n pM3HQK : COOTHOLLieHMe 

Xp. TepcKew-AjiaTay 

( G ) 

3aajiTaHCKa» ToGm 

( H ) 

3anaaHoe 3a6aHKajibe 

( I ) 

BocT04Hoe 3a6aHKajibe 

(J) 

n 

X 

Sx 

Sx 

V 

n x s x 

S x 

V 

n 

* & j * 

V 

n x 

s x 

Sx 

V 

1 . /InaMeTpoB aHajib- 


A 

DE 

J 









BC FG 




Horo KOJibiia 

9 

50 

1.27 

0.06 

0.009 

5.1 







25 1.32 

0.09 

0.018 

6.7 



AB 

EF HIJ 



C G 




G 


C G 





N 

49 

1.26 

0.07 

0 01 

5.7 

11 1 2 0.03 

0.01 

2.9 

7 

1.19 0.06 0.023 

5.1 

15 1.17 

0.06 

0.017 

5.5 



AB 

F 










B F 





L 

39 

1.14 

0.05 

0.008 

4.3 

5 1 16 0.04 

0.016 

3.1 




16 1.13 

0.04 

0.01 

3.5 

2. /InaMeTpoB nepM- 


BC F 

J 









A FG 




TpeMbi 

9 

50 

1.23 

0.1 

0.015 

8.4 







25 1.3 

0.11 

0.022 

8.3 



ABC F 




BC F 




B 


B 





N 

46 

1.32 

0.08 

0.012 

6.2 

5 1 34 0.07 

0.014 

5.3 

9 

1.35 0.1 0.033 

7.3 

29 1.36 

0.09 

0.016 

6.6 

3. /^JlMHbl M LUMpMHbl 


AB 

DE 

J 









C G 




maTocoMbi CHH3y 

9 

50 

1.83 

0.07 

0.01 

4 







25 1.73 

0.09 

0.018 

5.2 



A 

DEF 

J 



C E 




E 


AC FG 





N 

43 

1.73 

0.07 

0 01 

3.9 

9 1.71 0.04 

0.01 

2.6 

4 

1.73 0.05 0.023 

2.7 

26 1.68 

0.08 

0.015 

4.7 



AB 

F 

J 



B 






AB G 





L 

32 

1.62 

0.04 

0 006 

2.2 

6 1 59 0.04 

0.017 

2.7 




22 1.57 

0.06 

0.013 

3.8 

4. JXjlMHbl M LUMpMHbl 


BC E 










BC E 




II —III MJieHHKOB 

9 

50 

2.17 

0.1 

0.013 

4.4 







25 2.15 

0.09 

0.018 

4.2 

najibn 


B 

EF 

I 



EF 




A EFG 


EF 





N 

50 

2.39 

0.11 

0.016 

4.8 

7 2.44 0.14 

0.033 

5.6 

8 

2.49 0.04 0.014 

1.6 

22 2.43 

0.13 

0.027 

5.2 



AB 

F H J 



B FG 






AB FG 





L 

58 

2.42 

0.09 

0.012 

3.9 

5 2.51 0.03 

0.015 

1.3 




17 2.5 

0.07 

0.018 

2.9 

5. /^JlMHbl M LUMpMHbl 


A 











A 




TMnOCTOMa 

9 ; 

42 

2.06 

0.13 

0.02 

6.2 







18 2.1 

0.12 

0.029 

5.7 



AB 

EF HIJ 



B FG J 




C G 


C GH 




N 

42 

1.94 

0.08 

0.013 

4.3 

21 1.83 0.07 

0.016 

4 

6 

1.77 0.09 0.037 

5.2 

27 1.74 

0.09 

0.017 

5.2 



AB 

H J 



B FG J 






AB FGH 




L 

43 

1.79 

0.06 

0.009 

3.2 

5 2.04 0.07 

0.029 

3.2 




24 1.84 

0.09 

0.018 

4.8 

6. ZIjimh rMnocTOMa* 

V 

AB 

E 

IJ 



B IJ 




A C EFGH J 


AB E GHI 




N 

41 

1.79 

0.22 

0.035 

12 

20 1.78 0.28 

0.062 

15 

4 

1.21 0.17 0.085 

14 

26 1.61 

0.25 

0.048 

15 



AB 

H 



B FG J 






AB L 





L 

41 

1.84 

0.19 

0.03 

10 

7 2.04 0.13 

0.049 

6.3 




20 1.86 

0.16 

0.036 

8.6 

7. /JjIMHbl M BbICOTbl 


A 

DEF 










D 




jianKM I 

9 

50 

3.48 

0.21 

0.03 

6 







25 3.4 

0.16 

0.031 

4.6 



BC EF HIJ 



FG 




ABC EFG J 


AC FG 

I 




N 

12 

3.18 

0.21 

0.06 

6.6 

3 2.75 0.15 

0.087 

5.5 

7 

2.65 0.09 0.034 

3.4 

14 2.84 

0.19 

0.05 

6.6 



B 

6 

J 



B 






AB G 





L 

32 

2.85 

0.09 

0.016 

3.3 

7 2.86 0.1 

0.038 

3.5 




9 2.95 

0.06 

0.026 

2.2 











npMMCHaHHC. * CoOTHOLUeHMe I'kinOCTOMa OT ero OCHOBaHHfl no ypOBHH Han6oJIbmeM IIIMpMHbl M OT 3Toro ypOBHfl no BepUJHHbl 



